10

15

20

25

WO 2007/ 089335 PCT/ US2006/ 047579 MJLTI CYCLI C AM NO
ACI D DERI VATI VES AND METHODS OF THEIR USE Thi s

wa@pphiogssi on clains priority to U S. patent apptT/Us81000047579
no. 60/754,955, filed Decenber 29, 2005. 1. FIELD OF
THE INVENTION 5 This invention relates to nmulticyclic
conpounds, conpositions conprising them and their
use in the treatnent, prevention and managenent of
di seases and disorders. 1. BACKGROUND The
neurotransmtter serotonin [5-hydroxytryptam ne

MUI§ (f?l:]u yﬂév@@'m M¢A@k9ESC@HMmeF THEIR USE

ont ro and in regulating sl eep,
anxi ety, aI coholism drug 10 abuse, food intak
<Ehis applisatignclims PROFBY ﬁogtﬁér aptep; applicationpe. H04M %51? filed

Decerr{b%pgétﬁéky inplicated in the regul ation of vascul ar
gut notility, primry henostasis, and cell -
nmedi at ed i nmune responses. Walther, D. 7., et al.

1. QEI@MB@EQ&WQNW ONThe enzyne tryptophan

hydr oxyl ase ( TPH) catal yzes the rate limting ste
t%‘@s inyentRrelaies o BUIECICHE SAMROUNR CPEBOTRS %ﬁnﬂ*&q‘g them, and

their u%égl\rﬁﬁhg FeBtnidnl, %rts@éi?mﬁ%’ﬂ&m%ﬁ'g@ﬁeh@of]cﬁse%éw ARISAsbrderst he

phery, pri'marily in the gastrointestinal (d)
tract; and TPH2, which is expressed in the brain. Id.
1. TRAGKGROUNPPH is encoded by the tphl gene TPH2 is

encoded by the tph2 gene. 1d. Mce genet|] c %’é’
dEke @(plgmram@pttpxrf@r@tﬁmn @MQX%W%W (ﬁnil—gg) Qéved in multiple

centraldt Dol SROE %gmooh%oﬂﬁ@l SRER refN8AG S8ep, %Hﬂfebe @ldbholism, drug

expressed normal anounts of serotonin in classical

20
abuse sfeod)tmdeﬂ; ghd sexual hehavifirods periplerpliisguesy seratanag s reportedly

nij -
0, B S EEDBATEI, s APIR poeis and c
mediatediigimwesresgdnses UWattherp Dal . etel. , Stienee?2 9P He (2(103).
S otonln
AT o B e T UL gy 5P
b1osyrbh@c§wﬂneﬁc&bnmr dmrseﬁ)mﬂrafng hate adehaeportesie r’ERHh,l wihich is
e ar e ften at t.end by adverse ct .
expresii g perietisy b et Pl e Fih Sl anddtz Junicn is
expresib® H Bhebraihhdll. ¥heisakdracTRH 1hY efcydetl ®ithe k1 \ione; TPH2 is encoded

2007/ 089335 PCT/ US2006/ 047579 3. SUWARY OF THE
by the|ipkAEMeON?Thi s invention is directed, in part, to

CRABO BaLeically beridTentaot the 1 D gert @ldr8cidubrlie’”) Rave been reported.
In one case, the mice reportedly expressed normal amounts of serotonin in classical
serotonergic brain regions, but largely lacked serotonin in the periphery. /d. In another, the
knockout mice exhibited abnormal cardiac activity, which was Iattributed to a lack of
peripheral serotonin. Cbté, F., et al., PNAS 100(23):13525-13530 (2003).
Because serotonin is involved in so many biochemical processes, drugs that affect
serotonin levels are often attended by adverse effects. Thus, a need exists for new ways of

treating diseases and disorders that are affected by serotonin.
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1 | 5 and pharmaceutically acceptable salts and
sol vates thereof, wherein: Ais optionally
wGeaiw3nsesss ed cycl oal kyl, aryl, or heterocycl e; PI/US2086/047579

bond (i.e., Ais directly bound to D), -0-, -S,
-Q(O-, -CG(R4)=, =C(R4)-, -C(R3R4)-, -C(R4)=C(R4)-
-C=C, -N(R5)-, -N(R5)C(ON(R5)-, -C(R3R4)N(R5)-

-N(R5) C(R3R4) -, -ONC(R3)-, -C(RS)NO, -C(R 3R4)0-,
-OC(R3R4) -, -S(02)-, -S(02) N(R5)-, -N(R5)S(02)-,
SURE Nﬁé R4) Dis 10 optionally
3 substilef%ltiedégrﬁﬁglr terocyc Rl i s hydrogen or
ophisdnugntionsis dectedit ingpartl kyctompcainldy of fmyttula I:
al kyl - het erocycl e, .aryl, or heterocycle; R2 is
hydr ogen or optio @ substituted al kyI , al kyl-aryl,
al kyl - het erocycl e, |, er~peterotyclR; R3 is
hydr ogen, al koxy, am Xo; nd‘ hal%gen hydr oxyl, or
optionally substituted al ; % hydr ogen, al koxy,
am no, cyano, hal ogen, hydroxyl, "Or optionally ‘
substituted al kyl or aryl; egch R5 is independently 15

hydr ogen or opti onal Ié substituted al kyl or aryl; and
and plwningcwga Ly geceptabinsal r@nélsgb!ateﬁémgfsmrmmnﬁa@mgomﬂy

substxtﬁx@lartf@yc?oalll&yl m?l Gr h%roo? e sal% o (i qiniectly bound to D), -O-,

ar naceutl ca y accepta
5. .

1 efROTECR -, ~ﬁ(R§4b~ptC6¥laé‘FCMO -@ﬁﬁ&t N(Rk)e,d

ORI PRI ALEAShS, Dy Ll odrao

'OC(R;E@R’-")S(Oﬂ’G(S@Eaﬂ(RS)'- @@_(Rék)s(Q2R4)CCR3RQSG)2)"M BHD2)C(R3Ry)-; D is

optlona%%%@%&&%{i %Pﬁﬁgc E?Efi?%hb éﬁ%&%ﬁy s&bstltuted alkyl,

alkyl-arg, @yl -heteBQ2)d\aRA) er, heté‘ﬂbaﬁdléi(mzzl)s hydrdgeRRIRGpE6RAN substituted

tional |y substituted aryl
allyl, g‘?‘yln %{Yg %‘&}5?3%@)0?‘?1% 36}5‘1» PBE%FP’WY%JGbE*@ it dsepeny gikogy, amino,
cyano, hﬁﬂ@eﬂ(} hydrexber bptu?rﬁll'%é@bﬁﬁﬁfédcﬂllkkﬁfmh %[}%Jdkd(gen alkoxy, amino,
, a et érocycl

| kyl -
cyano, Sgtelnt ﬁy(ﬁm%# 8{ 9Eq1<§1al ug;tgu}?g@ll]@d@ﬁ agyl; Qﬂgh,l{mxa pm@ﬁpendently
hydrog’ddttﬁtdph@hﬂ@y Slbsvtutedhiiy o@d’rﬁ 'an@|n|‘1¥b Jeterocycl e,

fgfh or heterocycl e; hydrogen, al koxy, am no,

BVERUEPTHAER enmmmﬁgd corapomqsls jofferiniufa Bibst i t ut ed
Q7/ 089335 PCT/ US2006/ 047579 i s

aI kyl; R4 2 WO
hydrogen, al kox no, cyano, hal en, hydroxyl, or

optionally subst t egd—alk § B is hydrogen
or optionally substX @ @ ol arﬁ; and n is 0-3.
I

and pharmaceutically acceptable salts and solvates thereof, wherein: A is optionally

substituted cycloalkyl, aryl, or heterocycle; X is a bond (i.e., A is directly bound to D), -O-,
-8-, -C(0)-, -C(R4)=, =C(R4)-, -C(R3R4)-, -C(R4)=C(R4)-, -C=C-, -N(Rs)-,
“NRs)C(O)N(Rs)-, -C(R3R)N(Rs)-, -N(R5)C(R;3R4)-, -ONC(Rj3)-, -C(R3)NO-, -C(R3R4)O-,
-OCR3R4)-, -8(02)-, -8(02)N(Rs)-, -N(Rs)S(Q)-, -C(R3R4)S(02)-, or -S(0;)C(RsR4)-; D is
optionally substituted aryl or heterocycle; E is optionally substituted aryl or heterocycle; R, is
hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or heterocycle; R,
is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or heterocycle;
R3 is hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted alkyl; R4
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Particul ar conpounds inhibit TPH (e.g., TPHL)

activity. This invention is also directed to
w@barosisaut i cal conpositions and to met hods of PCBUS2006/047579

treating, preventing and managi ng a variety of

di seases and di sorders. 4. BRI EF DESCRI PTI ON OF THE

FI GURE Aspects of the invention may be understood with

reference to the attached figure. Figure 1 shows the

effects of a potent TPHL inhibitor of the invention in

is hyd&%%n”akéfy &ﬁﬁ&f&NvaﬁB Zﬂlb&%‘ h&&l%&‘gl %PEJ r?a!n sﬁggt%%lte%razi‘kyl or aryl;

m ni stration f e’ presént { &8
Rs is Ingiregentdreopionallsubistisited aﬂlkyb¢r frykland ings Oei's ed) group.
E b EnM p rou The synbol s
a?é‘qﬁc}lﬁg §m§ g%d% 'S cétn r'o (e ér’ ?&’Eﬁ plv]tt%e brai n dat a,
pThisGngentiomes aksp ditdeéd.to pﬁam%&@dldtﬂi@oﬁﬁSﬁBng didNoThethods of

i nvention is, based t e coyery that
weating) WERPHGE it PARS R £ VaBR 4R aBend G Seant |y
reduces levels of G serotonin, yet causes little, if
4. aBRIEFBESCRIRTION ©@F THEFEIGIIRE central nervous
system (CNS). This invention is also based on the
dAspaeofthefinvamipounalsbé inaderstodd Wiith réRrbr{(ce.tg the atfachBq figure.

Figurg | S0 BARLR iR pferTalBIES Bithlor of GheSiv i g grouse
gastrounmnamadmnn ibesih Iiﬁﬁf oram a@wBnittAdnand] Hﬁﬁ%ﬁ@ﬁ%@ént@d aPpercentage
w de .r.ange  of dIS nd di sQrders.

of the FIeiR o IR (3] (VRS aedhEeim. nBon pars ara 8 Ve M 5 per group.

The syrbdiead ¥, pre s \%o‘é)hfral gllah?cmraf the H&aﬁ%&% @rsdbﬁé-wa ANOVA.
cyclic hydrocarbon having from2 to 20 (e.g., 3

0 and including at Ieast one
S. Q@%ﬁﬁdﬁﬁéggﬁb’ﬁgﬁnd Represent ative al kenyl
etleSJncI 1- but enyl , .2-but enyl
n@h‘ﬁd’i‘&'ﬁ"é‘ﬁ?lls iseﬂelﬁ’t%%gi jon tée %‘éﬁ?m Fhat knocklng out the ¥ph1 gene in
mice s&rﬂﬁ&d&&lyx’edﬁ%ﬂs aeWdls o281 Eerﬁﬁlhm’ lyeReUdbERitle, if any, measurable effect

%I met hyl - 2- butengl 1- hexenyl, 2-hexenyl,
ontheé’ewé éﬁ’\‘]Yousfyﬁ"@H’t@N 2- heptenyl, 3- heptenyl

1T91§t1§\FBHt10ngs ab BaYdd on%h@%&BW: %H%%g}e(c X ny m%ﬁf'ﬂ)H (e.g.,

onenyl, 1- decenyl, decen ess
TPHI bt%PW@@lmﬁ@F@dPeﬂammﬂ@ pmfmechmwpouwe@rﬁdwamsemmngnwuce

/0,
B N
range @gdlé%ﬁsg%wédlémsiers 30 Alkyl noieties having from1 to 4

carbons are referred to as "l ower alkyl." Exanples of
ag [gyl PefidRSorisnc! ude nethyl, ethyl, propyl, isopropyl,
butyT, t-butyl, isobutyl, pentyl, hexyl, 3 WO

5 [,
i@gl%g?&ntgtéﬁ@sé’ gﬁg{l&ﬁ?@ ggeté Eéli% %aﬁ(fn%ﬁ’???ﬁﬁrr’)éta stﬂ?@{t%hfnn branched

and/orﬁ:é;ﬁl}q hycggeypon bﬁﬂl@gy&ora Rdo ngg,gg@ to 16yqr1 %@ dayqarbon atoms, and

includiigiae léa@@oﬂ@yarpﬁ'l H&*Beﬁ%bbﬂé b%Fnd Hc@%ﬁthﬁfc alﬁgﬁlyl moieties include
exanpl es include cycl opropy
vinyl, ald) nETbetwnyl,, 2-bytenyhisehtylenyl 1ap|emetm1,y2-pemdn|y1t Banethyl-1-butenyl,

2-metHy %rmltgﬁyl,oij-dlmethyl-Z-butenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 1-heptenyl, 2-
heptenyl, 3-heptenyl, 1-octenyl, 2-octenyl, 3-octenyl, 1-nonenyl, 2-nonenyl, 3-nonenyl, 1-

decenyl, 2-decenyl and 3-decenyl.

Unless otherwise indicated, the term “alkyl” means a straight chain, branched and/or
cyclic (“cycloalkyl”) hydrocarbon having from 1 to 20 (e.g., 1 to 10 or 1 to 4) carbon atoms.
Alkyl moieties having from 1 to 4 carbons are referred to as “lower alkyl.” Examples of
alkyl groups include methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl, isobutyl, pentyl, hexyl,

3
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al kyl noieties have |inear, branched and/or cyclic
portions (e.g., l-ethyl-4-nmethyl 5 cyclohexyl). The
wao eoomo8eBkyl " i ncl udes saturated hydrocar bons BGST/WE1006/047579

as al kenyl and al kynyl noieties. Unless otherw se

i ndicated, the term "al koxy" neans an -0-al kyl group.

Exanpl es of al koxy groups include -OCH3, -OCH2CH3,

-Q(CH2) 2CH3, -Q(CH2) 3CH3, -Q(CH2)4CH3, and

-Q(CH2) 5CH3. 10 Unl ess otherw se indicated, the term
isohex%aljxél%ylaa WL i Qflﬁéxh?fll o@tryyl?. ﬁﬁﬁﬁ:’c@i‘péﬂtyﬂhenﬁoﬂ&iﬂ dundecyl and

to an ess ot Rer wi se | ndi caf
dodecyi h@yd;lealkyl mbi@yileh Gtae'rhmnyndcyGhC banwmcmtpem@mwpl‘?ﬁel&ﬁ@de

oxetop Gyl Py ¥R S BAYT ntpBrlloh QB iR aiples of
alkyl moddtiey ﬂla{rmhneanpmhéiedrmﬁm cythc aﬂrtl@hk e gmlsr@gxl %mﬁﬂ@’lt 0

v Bl BSE ATT Shbo hFAFBE od PUBP A

amynypm@{du@shydrocar bon havi ng from 2to 20 (e.g., 2 to 20

or 2 to car ] udi ng

5&?6‘6@”{1%{%& 5 8’86?1‘8“ gs@ﬁﬁﬁﬁn\/e a?@%f’up Examples
of alkoﬂ? g%dp@ %ndlﬁ@é l@@H@‘ CEOMATHI, rO(@HMHXJ ~O(CHYMHGEDY LO(CH2).CHi,

ls\({\ényl 1-pentynyl, 2-pentynyl, 3-methyl-l-butynyl,

and-oﬁﬁéé Hayl . 20 1-hexynyl, 2-hexynyl, 5-hexynyl,

bﬁl@&t&ﬁ%wse%nﬁﬁ:ﬁﬁe\‘inme’ tex@n RERYIPND or ¥aIRGI-NAY? means an alkyl

2-octyny -octyny , 1-nonynyl, 2-nonynyl,
mowtyalquodymymarylnme‘ynyl 2- decynyl and 9- decynyl Unl ess

%ﬂggsvﬂtﬁ&w)l&qhﬁﬁtdﬁeﬁ tl{er}@mtl el ]-ﬁ%{eW) A8 18N HRIRERY ] tmeans an

or an aromatic’ or parti Tomati ¢ ring system
alkylnmﬂpdmaddtﬂahatlehmnylandlelbydrogen atons. An aryl noiety

Il i e

ana]k}amdleuy)Hounblt@haawocyblmbmmyI i ndan, indenyl,

e PRt B b e ol branched or

cyclic H}&Séé&b&@haﬁﬂg Md to O ge. & Rro 28rar12atbl6) Ichrbon atoms, and including

T ool heeytens,
11obYSh 1, Digehwaigl yaablye-136utes§lea-pentynyl
pr()pynygllohydr of zaﬁﬁlﬁ&gﬁg P %ﬁiggydr ol ﬁab ghyleh-pentynyl,

1-hexyosik Bdravay! S“meldildwy%wi -heniyRpds 6- Sh‘d{nyl T-octynyl, 2-octynyl,

7. | P yZ h . 1

oy RRUA B 238, o IESONFLA, L TREA A Sl
r@slssscothemiise indicateds @}mpt@un {apykameans FLATOMEAFCIREOL At aromatic or

partlalfaﬂ:&%ltdﬁéﬁgg‘tsg&el{%ﬁ nﬁ# gleﬂ) gf &ﬁbo Qﬁ& hy(llrb er?gtohtbe An aryl moiety may

upon t
compriaé naﬁhplgemgs bpnmp er fuseé t0g¢thnrv E?( MPM of @wl/rg«glgtggssmclude

R L
1,2,3, 4Lﬁtra1@ﬁlwelbpmalenevarmcyt3d the biologically active

Cl%‘i%ss otherwise 1 n%ma%edo thebtleglqy‘ary?aﬁéyla’bl e‘arﬁ ta?kycl” means an aryl moiety
bound to an alkyl moiety.

Unless otherwise indicated, the terms “biohydrolyzable amide,” “biohydrolyzable
ester,” “biohydrolyzable carbamate,” “bichydrolyzable carbonate,” “biohydrolyzable ureido”
and “biohydrolyzable phosphate” mean an amide, ester, carbamate, carbonate, ureido, or
phosphate, respectively, of a compound that either: 1) does not interfere with the biological

activity of the compound but can confer upon that compound advantageous properties in vivo,

4
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i nclude | ower al kyl esters, al koxyacyl oxy esters,

al kyl acylam no al kyl esters, and choline esters.
wE2@mps®s3s of bi ohydrol yzabl e am des i ncl ude | omer/Usioke/047579

am des, a-amno acid 5 am des, al koxyacyl am des, and

al kyl am noal kyl - car bonyl am des. Exanpl es of

bi ohydr ol yzabl e carbanmates i nclude | ower al kyl am nes,

substituted ethyl enedi am nes, am noaci ds,

hydr oxyal kyl ami nes, heterocyclic and heteroaronatic

such as@éﬁ?&s du; %n%?la 119k on o@%énorpryr 93 ﬂBib%ﬁé@]l%@nactwe but is

cate t he phrases sease or di sorder di at ed
converted ip emogh ¢habiolagicatlymictine gompaund. JExamples aﬁbméwé@ﬂwble esters

includ nlﬁg//egt? &géltggeglkgﬁgaro? ox eers&:tré) %hﬁ% a@ﬁ@ﬂm@o Qi#é?@s?%s, and choline

rder
esters. SBMﬁEplésyoﬁﬁderolyzable aaﬁﬂemhehhdbyowalbﬂmﬂes a-amino acid

i R SRS, B A0 B SR B8 K o

blohydﬁélkri’dﬁlé‘ Sarblmares m&lu@dflld)v&fe@ dlkr%hmﬂﬁs, lslnbftﬁtatedtddeylmaimmmes,
indicated, the term' heteroallal%%/ll1 referst to_an ?ﬁ’ ether
aminoagifse hydiogyglkylanyines, hpterqayglic prdihefproaimsty afP’rPeM“ oly
amined. €ast one of its carbon atonms has been replaced with a
het eroatom (e, g., N, O or S). Unless otherw s
i Uiliesssetberwismdicatad, theaphapsssr iseaseersiisordergpediatedibyppripheral
serotoﬁﬁﬁ’eﬁﬁ% 4i8dase R@&soRE naidibS be iﬁﬂﬁlﬁbrﬁi &E@toﬁﬂxg &M disease and/or

mnth a heteroatom (e or 20
dlsord@hmpigma cmnerr@ezyamtms,ﬁw Se Pﬁ’?"b&bcﬁry Iﬂlf ected by peripheral

serotmﬁﬁ'?g\%fl dranyl, benzoisothiazolyl, benzoisoxazolyl,
nzqu|nazoI|nyI benzothlazolyl benzoxazol yl
fUinkgbs otheivdag uidyda;ed tiztoteyths “halegartii agdothplo” angompRss| Huyorine,

di azol yl.. oxazol yl, phthalazinyl, pyrazinyl,
°hl°m’§y6%° 1%4“1 8§1|nieda2| nyl, pyridyl, pyrinidinyl,

Wﬁie@ ﬁbhb]:wipg’ frrdﬁ)dayéd, thpnenaZ‘hbtierqdlkylﬁ wefetsi toyan alkyl moiety (e.g.,

inear,5FrsPat obeyin) bt bt 4 A it RGO ey eptaced with a

heteroatbﬁiﬁ%rgJaNyO@SﬁW means a heteroaryl noi ety bound to

o) et ess ot wi se j,ndicat ed, r .
Ve giogriss igairie Setel BEGHIEYE R AP ryoiety whersin a

least oﬁé BFRL b&bBh aftiis RsHERA 'rﬁ)lmqﬁm@ h h@te%at@xﬁ' (¥@Y,a\0j O oriShg
ring systemconprised_of carbon, ydrogen and at

Examnlesar@plvéﬁéwﬁétnef} bengmidezolyl, bWZOGUGWISB’CH%Ql%?QPé% el e
benzm?@ﬁéag%%én%g WHhZdiRy Ly? beRbthiaz&lyl, Heeo:izo YR/ fityl! irhid8zolyl, indolyl,

bou d togefh Het er 6C cles i n¢l ude
isothiaelybriserazplyl, wxedingplyd qmévlubl@h vl Byrazisyb pyrazolyl,

pynda%lyg Mﬁlﬁgf gyhrmr p% P/hg'}l’@ﬂ E%jrol | Rl M, qﬁﬁ%ﬁﬁyﬂ tetrazolyl,

eta yI oxi r any
thiazolyd, ;mldamazlyyl, pi peridinyl, pyrroli di nonyl , 5 VO

2@81745 08% n?isg %1 #J %gc? Q{?r S SL%ter@fkfaﬁl}}l’d bpyﬁeteroaryl alkyl” means a

urany dro
heteroamgt miingtghbopyd itcdamgﬂkylmbeityahydr opyri m di nyI

5@%&?%%&'8&% ?rpd}caqgé 'the Fetng'lali%g rrgéylgz MLEAD yo aar,]r((j)matic, partially
aromatic or non-aromatic monocyclic or polycyclic ring or ring system comprised of carbon,
hydrogen and at least one heteroatom (e.g., N, O or S). A heterocycle may comprise multiple
(i.e., two or more) rings fused or bound together. Heterocycles include heteroaryls.
Examples include benzo[1,3]dioxolyl, 2,3-dihydro-benzo[1,4]dioxinyl, cinnolinyl, furanyl,
hydantoinyl, morpholinyl, oxetanyl, oxiranyl, piperazinyl, piperidinyl, pyrrolidinonyl,
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Unl ess otherw se indicated, the term

"het erocycl eal kyl" or "heterocycle-alkyl" refers to a
whedoengsytl e noi ety bound to an al kyl noiety. BCTOF®86047579

ot herw se indicated, the term "heterocycl oal kyl "

refers to a non-aromatic heterocycle. Unless

ot herwi se indicated, the term "heterocycl oal kyl al kyl "

or "heterocycl oal kyl - alkyl" refers to a

het er ocycl oaI kyI noi ety bound to an al kyl noi ety.

yrrohéﬂgl_g? ‘?étlr 2 S, 't@@ﬁ%}% fh SelrShyRopRAAPE: "

manag enment” encomnpass preventln

tetrahydtwynefudmyértet@alofdmm@pbem& tetrelydrpthiepyaapyl aarlgf@iqa@lﬁctamyl
A a%lgséﬁ c&ﬂgrg%es f@ic%te% e tbtin Sﬁg@%@g«?lealkgﬂ”aorp@&{e‘?&ycw 19ky!” refers

rea ered romt ase or di sorder
to ahe'a:rmt{wte mbmuygbhmdtm@xtd‘neyltmmtyt hat a patient who has

er egFff“E %n’é}dit‘] %t?{jg abea%lg’flrg gtgll'oﬁg/ég?fkm ng %rﬁ Zo ia%on—aromatic

hetemayla(eeshol d, devel opment and/or duration of the disease

Oléglg%sitgtrggqe\%s? H)éh(%{t]gcg gtéeet%mtn hﬁ?@ﬁ%@f‘é{;’ hcyga]%?h ’ oL Sixeterocycloalkyl-

alkyl” RSFER"t¥Ia IR tdrBElIsHIRA, mbiBe, BRMA to phaltReskétycal |y

acceptable salts" refers to_ salts, prepared, from
dorlesseibaryicaindicaied &t epne” ‘WA BaERE B pamAgement”

| 16l Aink IR BRMIrEnce s tHS sPeeeifpdi8sass 08 dROERRA] 6r GfirdSr more of
encomgg% lﬂgtesngSw t abl emfohar naclz‘%tl cally acceptabl e base

its symptiaths.iinre nssienswhe bpsiaecadysuffered femihe digepseror gisorder, and/or
length&llggbﬂr%utgﬂr}g G G J}éﬁbn{ WhdhaBul ﬁ'ﬁh‘Hﬂb dls|%9§ea(§$d1§{'ﬂﬂer remains in

Zl N or organi c sa ts made ron1IyS|ne
rmisHioi TE0Leginb emsyhioh icsting th sl deyslopmericand/or duration of

the disf h%lﬂgﬁ%ﬂr% e&h a{ﬁgfl‘l%tﬂg wa tﬁé(t! ﬁéﬁﬁgﬁﬁsgﬁrrds tH%lgé H'i@e.’%@ or disorder.

acam n ocai e non-toxic
alanéSS oimnehmie indicaterd mha:termn‘thmnmhticadbli apseptalle saks” refers to

! S AN Ourha%es mcludmg inorganic

salts plﬁ:@ﬁ&e& onm P Yﬂf‘?ﬁf?gﬁ?lp ?ﬁcgpta on-toxu: 169cids or hagés ing

acids an@'bakés aIded'iﬁmlne aciddlad @as@ﬂS&ﬁhbﬂ%@h&ﬁna@hﬂﬁﬂ[}t m:,ceptable base
gl ucuroni ¢, dr obr om

additicialte capleAs Al e ot eirathli el B, magnesivm,

potassitiah] d8hiuen ah® LR RR DEPNidlts Al fomNidihd, CN maml C,
pant ot heni ¢, phenyl aceti c, phosphorl c O%LOI’]I C
dibenzylgthylgnediammnee ghlpEopracains, ghelines disthanof ﬁneme ylgpgdiamine,

meglulnitid ?g t 1'gﬂxcaﬁ‘ﬁ‘6’e) Rinl PrAtanRs WifiBicnonitoikih achiEichide inorganic
XI

non- aCl ds i ncludé hydrochloric, hydrobrom C,
and org#nis phids |sech as Adetie; Aginig @nthsen Heheagerespifenighepgoic,

camph 'mlnﬁxs S&ﬁ&}e@ﬁﬁbr%@l foPmid] Hﬁnwlﬂeﬁ%?c hgﬁ&&ﬁMrﬁ’é’ 'g@fcomc,

mesy far e hers are I-knowh in the art
glucurm, glatagmic, Syndhigthydrebremnin, huémhl%@l isefhienie.dactic majeic, malic,

mandeég %ﬂ}a{‘ll\ﬁﬁ}%ﬁlﬁj %lnlc%] e 51‘3” 3:1?% O@ﬁ&?fﬂacetlc, p{los?]honc

erice an rac Ice o
propload;, s:(lldyhlc Redslid, sheaigic, EdSndie, Plfurl@ 9&Jaricywidsed p-toluenesulfomc

di cat ed
acid. SaciAEBRELAG *E R ootade Wil A AR IId phBfHbid ifuri, and
methadésulfonfe A8(ds? M%&fﬁsp@ﬁﬁclﬂmﬁ)ﬂﬁﬂs GrclBdOhydontldeside and mesylate
ot herw se | nd| cat, eqhe the_ terns ep”rn%\g/%gt&;hapr event i

salts. Qthers ﬁ‘?ee‘b' KPR in art. See, e.g., R maceutlcaﬂ‘&zences, 18"
ed. (Mack Publishing, Easton PA: 1990) and Remington: The Science and Practice of
Pharmacy, 19" ed. (Mack Publishing, Easton PA: 1995).

Unless otherwise indicated, the term “potent TPH1 inhibitor” is a compound that has

a TPH1_ICs of less than about 10 pM.
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contenpl ate an action that occurs before a patient
begins to suffer fromthe specified disease or
waele®ongssy which i nhibits or reduces the severP@lUsf006/047579

t he di sease or disorder, or of one or nore of its
synptons. The terns enconpass prophylaxis. 5 Unless

ot herwi se indicated, the term "prodrug" enconpasses
pharmaceutically acceptable esters, carbonates,

t hi ocar bonates, N-acyl derivatives, N—acyloxyalkyl

deflasdbinewise 1H&'é51%ﬁ%%¥er%ﬁr“[p¥%ﬁe Lo I%fveﬁ r%’l ARk prevention”

am nes, N Manni ch bases
conte@gh}qjgh@cgg),n tbhmnml@f@@tam@enth baﬂuffsr froch the specified disease

or dis%c(ilg{,'%ﬂgék?g?ﬁ%r 5 rrgﬁ%&ﬁgﬁo%e gﬁ O%t;t‘éa ﬁ}sjsggstehog{c{a %Od'ﬂfﬁ’ ngf qne or
more &f itshsyumptbysa ibe tﬂmmr;co(r@a@ prophyﬂﬁxilsj ohydrol yzabl e

CE?I‘ e%ﬁ gﬁ{e%l’wdr 2 g’l @9 g%l{‘lg‘apgg g bi ocgﬁdr o%%/ é’?agilaggeutically

acceptyahh&[stmi eartamnateis plhysbationars) N—%yﬁd&ﬁ/a&i}@é Q@—)acylox?/alkyl derivatives,

nate cgerr%s ofs((l: ounds di scl osed, herei n are_readi

q ‘8?1’91 RGeSt Y}Séﬁ"‘é‘%FSbﬁ sesppeftifages l@m“m peid

conjugdies, phésph@Reesteds, dnetalRdts GAd Qﬁlfﬁfa@éjééi'&'% of g%ggﬁﬁ&sddlsﬁbsed herein.
El sevi ew, 1985; Bundtggar 'Design a

Examéﬁwf erodregs 1peluge sempgands trogimsiseie hwhmgb/zwgmgmety (eg.a

blohycﬂalilziﬁle%&‘iﬁéq{i BByr %ﬁ%g%aﬂlag@%ﬁﬂrg?&g 24B1e BYRE QQE{ d,

1991, ﬁ]éie} ° undgaard
bIOhdeaV&ﬁ%@&SBr@o pb@ableﬂaéwmnte pgbmhy&oliz@& urgidess®log).

Prodn@s'?ﬁ%ﬁ&n%%uh&kdﬂlgat)% Cré?cm%@%ﬁ ng %E :@g el%talfev y those of

anmount' a conpoun an a

ordinagy @vBrm tla% at.sées @ garDesignlof Prodrugsy Bunégaard rmrEd Elseview, 1985;

N T e TR

&\m;mmx KﬁﬂsgaﬁrdaLmsupmmrl Bandgnasd) RN 1991, CheptepSUs.i103-191; and

ne in.¢ ti.on th_o r agents,
Bund BN R0 A B IEign M s 108 ne
pUﬁleemblheﬁvﬁé indi€ated, S q36phylditichRy BTfectWeoc{?ﬁWllrﬁ’@Bf &8binYound is
ve anount " enconpass an amount t hat

an am‘?‘fﬂS FB’fﬁé’éenéG% pvent %8’6§WI05£P%dIBPném%é§ qnemgsymptoms associated
with tHedigdage OEEoridli@di, 10 Petv el itdRRUABHCD R e,%ﬂr%ldtﬁaﬂﬁ Efttctive amount

Unl esalot herwi se indicated, the term"protectin

ofa coginaypd igan mapgp(e%f{tlhgr@pgqtment Wie ords combihatign mﬂeother agents,
which bfovRddsta SopRy B &b Sit %&Jﬁie%ﬁé\%ﬁubﬁ of tl?é‘&’i?éé‘s@' The term

reacti on, neans a chem cal "noi et t ha
“prophylagticallisefieribie anreuntHeat ercompass aIt traountHbati iogiroves overall

prophy18as§ bt &than | S%r%%m%ﬁ%%aﬁg%ﬁ%ﬂothtep R%p?nyiacgc agent.

noi ety that 0se Co
AYpleascothagvise ndicated, thaveth “Rrodeating grotqbféora‘r}iroteSaee group,” when

d tfreSert P. G M tectlve
use I re]: 6{ Cé %ﬁ%‘?& %' e}éélcgﬂg_]fgyég% achelﬁaocr%rw %181, I:?St::herxfJ cal moiety
that is netggactivieamdek ther.oBditiofs v thah ehariicel Aagior, and which may be removed

to provl&@@ﬁ{o%%dtqyrqeﬁ \Géé (geéﬁl%ﬁa coaﬁlﬁﬁlﬁgﬁy g‘qa%ngsfgpﬁ}stg %9”3 well known
in the ath zSecBeg,, Gueene, TRl ranuwvausjon /M., Bobsxive @rbepyin ORAdic Synthesis

(3" ed. p& (;}gnuwgg% ggﬁ!s eié?fgt glg.&, ng@ i a}aﬁi@t g gﬁgh e@;gt gge ri;g,ma‘gansformations

(2™ edr, é&lﬁﬂWlR’.@' & Soaki d999)o rSdnme btaonpaed ﬁhctiﬂ%fbe bainhb iR i
redox em ener al | ylﬁhas %8‘3%35ﬂ1y1’ trityl,
Cbz B RS ng@ %'l ethoxycarbonyl, and pthahmldo

Unless otherw1se indicated, the term “pseudohalogen” refers to a polyatomic anion

that resembles a halide ion in its acid-base, substitution, and redox chemistry, generally has

I
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| ow basicity, and forns a free radi cal under atom
transfer radical polynerization conditions. Exanples
w@boopsgsahal ogens i ncl ude azi de ions, cyani dePCT/US2006/047579
cyanate, thiocyanate, thiosulfate, sulfonates, and
sul fonyl halides. Unless otherw se indicated, the term
"selective TPHL inhibitor" is a conpound that 5 has a
TPH2 1C50 that is at | east about 10 tinmes greater than
its TPH _I C50 Unl ess ot herw se i ndi cated the term

low balsé;}ltgr: gn rnlgg%l eJIag C&flﬂ% écﬁ)g;ﬁg'an fgo 1) dlcal Solx%n rrpgtlilon conditions.

Exam;ﬁé@éﬁ@deﬁ@m&g‘ehsﬁxﬁtﬂﬁddiﬁiﬁ@idﬁs cyanide, cvfanhteetlnemgmdate, thiosulfate,
npound_than its stereoisoner(s). For exanple, a
S“1f°n§tﬁér9@éls§1§ﬁ’é3{|1@é‘ld?§/ enri ched conposition of

(§)1Ie|§y bARrwise inBEREITIRS ke ‘@bPééthﬁFPHrl lfﬂS))Itbﬁ’t i8A-cdnfPound that
R 0 butan-2-0l in ratios of about 60/ 40,

has a THROCo6 LD 2t 51 shoy 3 Deimos areey an UATTREL Serer i e
| N S2b R rwisD ndi€deBa, thé %O‘sge?%éﬁca'ﬁ'y%%ﬁed composition of” a

enconpasses racem ¢ - m xtures as wel
compasindrrefersiora minthye efthe ohmdd nompqmetar(@ltag StﬁreRﬁSSHﬂ%r@MhP@ contains

mor G5 S8 0 P A8 s

enrichpdi t&rhpositas oﬁ(S:)elbmm-m-olmncdnhpasse%ndurqsmf{S)s-bmtlaa-Z -ol and R)-

butan 3161 4F RS et Bo P BoftarL 0O 50 200 A 25 el Bt

aUnleRk OEHERKis6 aﬂldlyatﬁdl,rtﬁe conYGsiredissmerfic migimnglbenedmpasses racemic

mlxtulfheg\é/tls A Onle;feé'gctéqelrglg ]ent s V\%Fll¥1?lgesi(g.%;3%ﬁt_l ?&7}5 §§/8§ ‘&J/GO, 45/55,

55/4555@4@(555935@70739)1% conp05|t| on of a conpound havi ng
two stereocenters wl Subst ant.i aLyy free of othe

dPanlass pthspwise ipdicatgd, t@s ﬁ"rﬂ% r%preg(nﬁ;?ﬂ means a composmon that

compr‘f‘iI RQRREdA&Ithr JHY &n%%u?@ R YOSLHRRRAILS BRe Qﬁ’%ﬁ{e@ ktereoisomers of
an about 80% by wei ght of one stereoisonmer of the

that cayopeunga dFor graimplss ¢ stanegmenirally pzmscuypweﬁl@h of @Pmapﬁ'@id having one
stereogén%re\gilﬁ?é@{bﬁa%laﬁ Fre€Q os?é et ﬁsorrrt@u%rt]" dl?@&g'ﬁﬁ)cﬁgl@ A

one stereol so conpo ess
stereotrh:am aldljopulte cbDepaisitionvedi agtempiuntl e vipighteo sterepcaniters maH de

un reater 95% .
substafjahd figh SbP Lkl SNES o HRkRlig- PLbBleaf ScRtimoarty puse
comp&.%dh}om)gis@h grefaiertthmhaﬁdm BO% ey welghgtmﬁose shtbreo%*@ntdn of the compound

coppound, greater .tha out 97.% ight of o
and 1egi BRSPS By LN BT AP e Sl BBEE Sgier than
about BPLYBY GRighd bf bhe stefdofonsdir off e coanmsumdaindtles thampisomd 0% by
reater than oqti,té 99% b

. .or i ght one 0 .
weight pE hec kg HATSIPoTIRE A SemROuHY Kot Sy 354 By pvpight of one
stereo¥¥@triH lof tHf confouRdRM 16dsAhAPASIBYSbY fzveiglﬁ of ﬂf@&h&dsteremsomers of
Unl ess ot herw se i ndi cat ed, the ter m "substitu

the copoNndeBaMEbINB FLPTER % BoAERLAT oPEGIT ARG 8 G compound and

less tHiRIaBbit 3% HyakSighPofthd Dither @Ce&‘é(ﬁsd?ﬁer& @ thesdomisduhdSoPgreater than
noi ety wherein one or nore of its hyd%gaen at ons

about §a&(sby mgm ofpne SIGFFOAOMAT Of Mg apo egprthan about 1% by weight
t d.but not limted to,
of the ke Sltﬁ(l] rgérﬁ Rerd éﬁéj&h-fl oxy,

al coh al kanoyl oxy,
aI[kdes;a@dldymgel md)ahk:dnme terant Kspbstitted’ whmpagd to @sﬁghe a chemical
struct%{ (%%1@15{%( %Lf%%élté 2 (%él%’éﬂ‘yé of tﬁLMxLu%ﬁer QP }‘Ao‘}é‘t& wherein one or more of

its hydrogen atoms is substituted with an atom, chemical moiety or functional group such as,

but not limited to, alcohol, aldehylde, alkoxy, alkanoyloxy, alkoxycarbonyl, alkenyl, alkyl
(e.g., methyl, ethyl, propyl, t-butyl), alkynyl, alkylcarbonyloxy (-OC(O)alkyl), amide

8
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WD 2007/ 089335 PCT/ US2006/ 047579 (-C(O) NH al kyl - or
-al kyl NHC( O al kyl ), am di nyl (-C(NH) NH al kyl or
WO Q{one3IsBsE) , am ne (primary, secondary and t ePCT/HE2006/047579
such as al kyl am no, arylam no, aryl al kyl am no), aroyl,
aryl, aryloxy, azo, carbanmoyl (-NHC(O) O al kyl - or
-OC(O NH al kyl ), carbanyl (e.g., CONH2, as well as
CONH- al kyl, CONH-aryl, and CONH aryl al kyl ), carbonyl,
car boxyl, carboxylic acid, 5 carboxylic acid

(- C(O)ﬁgﬂ.'ég&f %? e%lﬁgﬁﬁﬁé@aﬁ{%aﬂﬁ érp( g?ﬁ@ Q]gulaﬁllsdl S JNH,), amine

(pnmad%k@pnﬂaiycmldkyﬂtla@eag:h as-ad](yl@mnocﬁxsrlam@p agyylammo), aroyl, aryl,

hetero | K
aryloxy @E%’rﬁ% oyl Q‘E‘g%ﬂgﬁéﬂ(ﬂé% P58 an at e, ?(acgﬂ)amyl (8., CONHz, as
well asTTORH-8kyl) ICICDNH argk \hgé ICCQNHearylaﬂkylp rcarhoaigl zarboxyl, carboxylic acid,

carbox S Rgih by e GHEOKYN 44 hio R gsalipy Bt R ey (o5
methm%whw&j %windﬂ{bd halfoyhﬂbklkbds(elé orgd), -CRy) FCUORIR), Hekdrodlkyl,

sul i ydr I thloether and urea

hemlacetakmﬂmmw 3pd SErges) o{SH%YWEeeISOHBP‘&mET kgfone, nitrile, nitro,

oxygen qzrge REPEHGHE R b¥o BiuBS, t}ih\ﬁ@plﬁﬂl‘i’éﬁﬁt sitfidé saEBRaURd (kz%* ,BO,NH,),
nt - sufficient to provide a therapeutic benefit rt]
sulfone, h@lfw)éétnmngaalkﬁﬁﬁgp%ﬁlb’l%*ﬂfoayl H %Ié{?ék)@?“lfonyl)’ 5“1 oxide, thiol

(e.g. s 1, Woebr taﬁd%‘?éa\%mﬁ{ CHNR-HikgR) 0ne or nore

s associ at ed the di Sease or COﬂCLItI on.
ttmemhcmadc indicatdde ot thezanenbeally effeciive amewihaof %ccanpound is an

oo g B AP OSSO fin gt o

dlseaset dnaromrletm or tdodeiay ot rrmmnnzfeomer EanoERymptomns asspsiated wish the

he di.sease, or con
discas oGS iR e A oFATRABHAY 2l dmount of
therapédmfdgﬁﬁ alpnerozlin cémbinafiyn Wl&thihﬁﬂhenapwspwﬁazh myvideoatherapeutic

or causes of a disease or, . condition en S 1.
bemefi{ pdfaIERRIE: Bf FREAR ot ki iee P it Tha o (Dggpeutically
effecthhﬁﬁ%@%Eﬁ e SiBpAsh dh GaioRelt tHabBnpioves ovdridl tﬂeﬁﬁﬁ}y réduces or avoids
the I C50 of a compound for TPH as determn ned ?ﬁ Ng. of h
symptqrgof pRUSPY P12 Hiseassioricanditienyr epbanses iy therrneHtc eificaty of another
therap@ir%:% L§S. below. Unless otherw se indicated, the term

1'C50" is the |C50 of a conpound for TPH? as
dénlesnothervige indicaters thentepmt TEHInACwi 15 81§ Igseafl2 compound for

TPH1 Igsﬁgigtéllnpi% KL glﬁ gm%ll&ﬁlbltﬁﬁll 43y d%ﬂhﬁé@l%@gﬂ%ﬁﬁes, below.

cat ed, terns "treat, treat”ln and
"Unleat otbrwise drdieated, shesteras TR 22 d€505 s thedCspefapempound for

doRtS
TPH2 g@ éetgmgmggtugﬁg oﬂrl% g”r S 1%1{1{&9.) 56% &{kﬁgﬁgcg Vﬁietfrl-ﬁbﬁcagnplesﬁ below.
dUslessetherwige mﬂmbeqsd thog teome “Upatﬁ’o‘fteeabflg’i’ and Syeptments Contemplate
t ards Qus t he
o B 3605 e SR D BB 5 0B, whin
reduces itiiecéavafity dlthe tdiwamm:hmden pgonsor mocd offigs symmptomsher retards or

term"includ as the.,s rreani ng as "incl udes, but
slowsﬂygmggrepqlﬂqlpg@et(ﬁseas%pl;ﬁh,s the 30 term "such as"

hefilebdIstheAiRe iRHSiteq tﬂ@tehliieﬁﬁ(ﬂ’_ﬁcﬂﬁ” lsigahe &Bne hichningtas “include” and

limted to." Unl ess otherw se 0
the tergyfjinelpfcrehas thpeAmat Beynips de eaiChJS‘ Bt bR nsipyany, te
term “hR-hBR” A Ble’ JaRTE rﬁé‘arﬁﬂé) hyinRGern® QR8s Obuttioe lifiitedle.”For

exanpl e, the phrase
Unless otherwise indicated, one or more adjectives immediately preceding a series of

nouns is to be construed as applying to each of the nouns. For example, the phrase
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WD 2007/ 089335 PCT/ US2006/ 047579 "optional ly

substituted al ky, aryl, or heteroaryl" has the sane
wore@nossg3as “optionally substituted al ky, optPONEE1096/047579

substituted aryl, or optionally substituted

heteroaryl." It should be noted that a chem cal noiety

that forns part of a |larger conpound may be descri bed

herei n using a name conmonly accorded it when it

exists as a single nolecule 5 or a name comonly

optmn%fl%%ﬁﬁ s ne{ph%ll%f‘%@? rdhe%%aﬁf’f afR e shitl6 m&hi as “optionally

are accorded the sane neani ng
substitwthé alkys egmmlhrewbsmtb@darmpremy/tumaﬂa@hbsiltw@d detesparyl.”

D ERaF 8BSl B AR5 b compoune may
be des@&feddiet’@n usihg aacamoe cleombhly waoriedvtwhenyit cxists @rﬂ:mng‘assolecule

o gl MBS o e et ko apg oo

are accOFRXIQRE baft &iera)zhr@‘ wherSisetd ¢b deseribe aampietst attiched tcaother chemical

structure i s not ted wt for, exanp|,
moictioga e, e, PAFRRES SRCHbtH4LY BTSN RO fifessth x i
pyridinet HEAAEEIddSth Qaki€ nidahRipP A @ktoRtpaeEtRbATIuRds Biidin-2-ol,
stereoisoners of it. Simlarly, nanmes of conmpounds
pyridim3nol agd apEdiar49bre chiral centers that do not specify
UPShoiliE LR %qmteﬁ fidt Phhe LBRSENGERES0E 2 RRAONPASSa PoKii®n of a

stereoi soners and m xtures thereof. Mreover, any atom
structugesisgivd iwdiated witha frreyanples boldsendasheddinssathersmsturg or the portion
irfilarly,
of the Qﬁ%ﬁ’lﬂ%% t O%?@lg%ncesﬁdﬁnrcgm 5&55%]@0%1513@ Ridthe r@BPffB S ilarly, names
of com@epnm lwmg ote onmosothinil cénters thatrdal mnISpmfsoﬁbe stﬁ;sqvé\smlstry of
N
shownliif) i @R&wing veinls aﬁmﬁed; valentegris aéslumed(to ibp attacteeddd enough hydrogen

formula.l: A O .OX D HNR (I, an . oy
stoms 55 SatRhEg veleher) TrodieTb PR SondsoBfferlyith one solid line
parallel Re6@Odasheld Gihe eficorpdss boi dinglalahy dosbllegt.igt, lat@ﬂatlc) bonds, if

cycl oal kyl, aryl, or heterocycle; X is a bond, -0-,
valencespermity 0) .| - C(R4)=, =C(R4)-, 25 - C(R3R4)-

-C(R4) C(R4)-, -C:C-, -N(R5)-, -N(RS)C(O)N(RS)-,

-3 R3REh M s -N(R5) Q(R3R4) -, -ONC(R3) -, -C(R3)NO,

-C(R3R4) O, -OC(R3R4)-, -S(02)-, -S(02)N(R5)-,

- TR ENABh encerfpR33&Y} J13602) a, coorpousd O] opRBRM:- ; D i s

optionally substituted aryl or heterocycle; R is

hydr ogen or opti @ substitute® al kyl, al kyl -aryl,

al kyl - het erocycl e, I, é?/,cﬂze R2 is

hydr ogen or optional |¥ t (ftfed kyl, al kyl -aryl,

al kyl - heterocycle, 30 aryt~or Hheterocycle; R3 is

hydr ogen, al koxy, am no, cyano, hal'ogen, hydroxyl, or

optionally 1

and pharmaceutically acceptable salts and solvates thereof, wherein: A is optionally
substituted cycloalkyl, aryl, or heterocycle; X is a bond, -O-, -S-, -C(0)-, -C(R4)=, =C(R4)-,
-C(R3R4)-, -C(Ra)=C(R4)-, -C=C-, -N(Rs5)-, -NRs)C(O)N(Rs)-, -C(R3R4)N(Rs)-,
-N(Rs)C(R3R4)-, -ONC(R3)-, -C(R3)NO-, -C(R3R4)O-, -OC(R3Rs)-, -S(02)-, -S(02)N(R5)-,
-N(Rs)S(0,)-, -C(R3R4)S(02)-, or -S(02)C(R3R4)-; D is optionally substituted aryl or
heterocycle; R; is hydrogen or optionally substituted atkyl, alkyl-aryl, alkyl-heterocycle, aryl,
or heterocycle; R; is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle,
aryl, or heterocycle; R; is hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally
10



10 WO 2007/ 089335 PCT/ US2006/ 047579 substituted
al kyl; R4 is hydrogen, al koxy, am no, cyano, hal ogen,
wharossy or optionally substituted al kyl orP@r/yk2006/047579

each RS5 is independently hydrogen or optionally

substituted alkyl or aryl; and nis 0-3. Particular

conpounds are of formula I(A): AO n Lo, R2 X D HNC

R, 1(A) Al so enconpassed by the invention are

conmpounds of formula Il: A O n O- R XDEHN\NR II
substififledality]) Ra IS BI@GEEE, Ak ok yAGHRR, @Phﬁ), ﬁ@idg%n,%%?}]}/&r Sptionally

y

. hereof, wherein: A is optional substitute
S“bS“{‘rv%‘{ %‘gmﬂ aryl; eg¢h Ry s inderandently bydragensonopiismally sgbstituted alkyl o
aryl; amdnis0X.0 -, -C(R4)=, =C(R4)-, -C(R3R4)-, :
-C(RA)=C(R4)-, -C=C-, -N(R5)-, -N(R5)C(O N(R5)-,
- Eptegpley Rpmppunds MNPQQW}{@): , -ONC(R 3)-,

-C(RB)NO, -C(R3R4)B, -OC(R3R4)-, -5(02)-,
-S(02) N(R5) -, -N((02)-, -C(4)S(02)-, or -S(02)
C(R3R4)-; D is optreral |l ysupbdituted Ryyl or 15
het erocycl e; E is optKXong sust i tQUt ed aryl or

het erocycle; Rl is hydroger or &'onal ly substituted
al kyl, al kyl -aryl, al kyl -heterocycl'e, aryl, or
heterocycle; R2 is hydrogeny@y optionally substituted
agF%I ,al kyl g;@%/l al kyl.- heterocycle, aryl, or

helse Begrpasseby;the inyeatien are commeayrgs obfirmyla Byano,

hal ogen, hydrox;Q)r optionally sub tituted al kyl; R4
is hydrogen, aI, am.no, cyano, fhal ogen, hydroxyl,
or optionally subsXitufed a b _aryl:RR5 20 is

hydr ogen or option q ted alkyl or aryl; and

nis 0-3. Particular unds 5%,,91f formula Il (A):
An OR XDEH\|R ) .

conpo
I

10 and pharmaceutically acceptable salts and solvates thereof, wherein: A is optionally
substituted cycloalkyl, aryl, or heterocycle; X is a bond, -O-, -S-, -C(O)-, -C(R4)=, =.C(R‘;)-,
-C(R3R4)-, -C(R9)=C(R4)-, -C=C-, -N(Rs)-, -N(R5)C(O)N(R5)-, -C(RaR)N(Rs)-,
N(Rs)CR3Ry)-, -ONC(Rj3)-, -C(R3)NO-, -C(R3R4)0-, -OC(R3R4)-, -S(O2)-, -S(0z)N(Rs)-,
-N(R5)S(O2)-, -C(R3R4)S(02)-, or -S(02)C(R3R4)-; D is optionally substituted aryl or

15  heterocycle; E is optionally substituted aryl or heterocycle; R; is hydrogen or optionally
substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or heterocycle; R; is hydrogen or
optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or heterocycle; R is
hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted alkyl; Ry is
hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted alkyl or aryl; Rs

20 is hydrogen or optionally substituted alkyl or aryl; and n is 0-3.

Particular compounds are of formula II(A):

Q i
_R
IS e
HN
Ry

II(A)
With regard to the formulae disclosed herein (e.g., I, I(A), IT and II(A)), particular

25  compounds include those wherein A is optionally substituted cycloalkyl (e.g., 6-membered

11



10

15

20

25

30

I1(A) Wth regard to the formnul ae discl osed herein
(e.g., I, I(A, Il and II1(A)), particular 25
w@eouposa3as | ncl ude those wherein A is optional PgT/US2006/047579
substituted cycl oal kyl (e.g., 6-nenbered 11 WO
2007/ 089335 PCT/ US2006/ 047579 and 5-nenbered). In
sone, Ais optionally substituted aryl (e.g., phenyl
or naphthyl). In others, Ais optionally substituted
heterocycle (e.g., 6-nenbered and 5- nenbered).

and 5-mgifY §)|5 Istoﬁle'TR“iQ Egmhléi KOG ey {y‘% ustenRY bt Sliphehyl). In

pyrl m yrazi ne, razil ne.
others, memphesal@f substittsbhaterontle (ogy érr@gmbﬂ@ﬂ@aé SperbeEed)-

zol e, foni ijd i
Examp|e] o FERpRogiREARc on fnb AP @hine, KRR RRFpySitine, pyracine,
and tndzﬁleﬂ (Exaaﬂilﬂmﬁ S}melnlbeseﬂme;tenﬁcydeamchpiel mmmlld:,ymldazole, triazole,

t ut ed t , dol l.
thiazol, JpioBheiy s oA, Tbsora pograiss A isaenat 4 EairBt et
aromatﬁ‘:r Gn@bmdeh 4 if @ﬁ'&?h&nall‘}' Sdbstltufedbicyclic(mpicBf te. g-INnBo]le is®-indole,

0

wher ei n: each Al and A2 is independently a
pmolwm%9%|qr@ae$wk@ﬁ&| ly substituted cycloal kyl, aryl,

£ QEHfufids HRgranedsmengonpassed by this formula
i nclude those wherein Al and/or A2 is optionally

substituted cycl g& 6- menbe®Ped and

5- menber ed) . I 8 _opR,onal 'y
substituted ary|] Y 2 na phtﬁyl). In
others, A and/'o¢/ A2 | opt reral | NSubsti t ut ed

heterocycl e (e.g., 6-nmenbered and 5- nBmbered).

wherelﬂy reng} ?éAx vi ﬁa gszﬁmég er{d% 1)2?%:? n%%y& i&n@lygﬁbdstituted cycloalkyl,
aryl, ot lidtéedkcle. CEm:pmhas ex&fonﬁ)aamdtwr fmanatmyﬁllde ghasaothetin A

ancror s B D EHE SRR « PRG0S ARG, 1 some,
A md%r@('?fs'@tlohﬂl}oﬁdlﬁﬁﬁxted%xyﬁ(& Pphed?l of Saptohylpr brsthers, A, and/or A,
regard to the formnul edlsclqgm%gshereb d les of 6-
is opumllm oA R RRARRS (erid O @RRfRd) Fyamples o
memb&@& ﬁgﬁﬁf% ¥le§ BRhdd pHridind Pikidasing; pyrﬁﬁﬁlﬁhlé g?fazme and triazine.
I'n others, Dis optlonally stituted
Exam;ﬂest @ﬁ%gmt@rq@h@erocy@em%@ﬁw% inidpzaise friagple, thiazole,

thxoph ?ﬁ‘lj Bfraflf h@s&ﬁgpgﬂlﬁgund}ek? LAGHE MG $s hidmdHe 1R, 26, and/or A,

azine, pyrim pyrazine, and triazine.
isnotaEnmzrpbes of 5- menbered heterocycles include pyrrole,

iI W&%f?g&% (ot A g‘%l“?aﬁ &1&1&%’8%%1’31}* ma?ﬂgﬁ&eco rSEhnldy j@Pade those

mpoun ar omat n others, D is not
whereialld umsbptmnally sabs’tﬁuteﬂ)arysl (ag:, @pbmyirmlnaphmyl)s Jh others; (i optionally

substltm;?i?}{ﬁ: %'}3? get %eé l%erg({l1 %&# ghné%rﬁgexjeﬂjj Oﬁ)?amples of 6-membered

heterocycles include pyridine, pyridazine, pynmldme pyrazine, and triazine. Examples of 5-
membered heterocycles include pyrrole, imidazole, triazole, thiazole, thiophene, and furan.
In some compounds, D is aromatic. In others, D is not aromatic. In some, D is an optionally
substituted bicyclic moiety (e.g., indole, iso-indole, pyrrolo-pyridine, or napthylene).

With regard to the various formulae disclosed herein, particular compounds include
those wherein E is optionally substituted aryl (e.g., phenyl or naphthyl). In others, E is
optionally substituted heterocycle (e.g., 6-membered and 5-membered). Examples of 6-
membered heterocycles include pyridine, pyridazine, pyrimidine, pyrazine, and triazine.
Examples of S-membered heterocycles include pyrrole, imidazole, triazole, thiazole,

thiophene, and furan. In some compounds, E is aromatic. In others, E is not aromatic. In
12



Wth regard to the various fornul ae di scl osed herein,
particul ar conpounds include those wherein Eis
w@pio7osmB3 y substituted aryl (e.g., phenyl or PCT/US2006/047579
naphthyl). In others, Eis optionally substituted
het erocycle (e.g., 6-nenbered and 5-nenbered).
Exanpl es of 6- nenbered heterocycl es include pyridine,
pyridazi ne, pyrimdine, pyrazine, and triazine. 30
Exanpl es of 5-nenbered heterocycl es include pyrrole,
e uran
some, E S8R Bnally o8hd IR ThGiony k. PRABIE s Motk foto-pyridine,
or naptiydengdi c. In 12 WD 2007/ 089335 PCT/U82006/047579
SW]E rega.ll 8?@6 leé%uos:}ﬁl | l¥la§ HlS%fors%#J geer%y}l? :pC H;él ar 08F1poude include
those whq:rbhykemdw)ydrdgmmrropganailyt mbt;ﬁmemdlkplus formul ae
scl os h rtlcu 185 €0 s.include those
5 Pt Fi Rt Eb%mwaa G PSR oy | ¢t ed
alnkgplme, b ik 1 g QE, i s hydrogen or opt| onal l'y
s bst|t ed al In sone ,nis 1l or 2 In_sone, X

IS b °§dy 91 Jypthers, X iy sCG@?@QQR‘@):q%sR‘;)-
-C(R4)‘@(R$)R46F-C =C-Chit ioi(o@hple, FOfis 1 Sendé?‘llﬁ h}'fdpc;geﬁ)@%klsnally

|ndependently hydrogen or optiona

Subshfgt?é}tlkxlutl@eﬂaﬂrsq% is' -0, $iReRHO-301 @C@s&) cme ) €3amypde, R is
10 hyd:ogeggr %%B@lally adtinkQf a]§§la ?Ec!l ?4 1&({5:%?190“{% é)r%gﬁg s%stltuted alkyl.

optionally 'substitute

In somgpRj tﬁri&rdrygmm utteﬂumm@hyl Ih sowerwempiRBnis XISSGFS(@BFL

50PN I Mol RS EHRIEY i el .

hydrogen mgpggylﬂ(mmylmtechalﬁyl, Raiis hey«h-ngéreor ofdiomally Bybltivged alkyl, and

ws s A RSB, SR MOS0l omemo-
15 -C(RsIbﬁN(lbﬁaldryN@k)Q(RgRE)edna,l fisy bxashplepRb m@dra%dn%rd}%l%iﬂy

substltu%%i ﬁ%yglggﬁ LB@%)ro %er?d)r ngf) %E,‘l%&ggn)t%alggl ﬁ?@i Pﬁﬁj’e?ﬁ igrindependently

hydrogﬁﬂhr@pﬁbhadlyﬁﬂaﬁtdtédﬁlﬁﬁ al kyl, R4 is hydrogen or

i onal | bstjtuted,. al kyl, and each R5 is
%BWBB%W&} H&’%W@%WP%?ICG}HP?@H&#SPQ by ke farmydasd

aIkyI Sone conmpounds of the inventiog are enconpassed

by the formula: Or,R3 0 _R2 EQ(lii R |pr QZRSORZ
e T
®)\o ° HN

or
o
WOION O
0 HN .
Ry

20  wherein, for example, Rj is trifluoromethyl. Others are encompassed by the formula:

o]

N a HN
®)\R5 \R1
or o

K D) )
®) Rs "R,

13




5

10

A.,,~ ODEQI-..R 20 wherein, for exanple, R3 is
trifluoronethyl. OQthers are enconpassed by the
wooromss3s 0 R3 OR2 DEI'Il - 5 HNR R or OPCRBSDOGRTST9
NDEM R R 13 WO 2007/089335 PCT/ US2006/ 047579
wherein, for exanple, R3 is hydrogen. Sonme conpounds
are enconpassed by the formula: O Z, n OR2 X D Z*
Z4 HV RL ~R6) m wherein: each of Z1, Z2, Z3, and Z4
is independently N or CR6; each R6 is independently 5
-y, C l.0gen, OR7, NR8RO, am no, hydroxyl,
Whereng’rfggptl o?}gﬁ‘sﬁgﬂl}gg?%ﬁ?‘ﬂt ed al kyl, alkyl-aryl or d
Sokyd cdmepamds prd encopwabserbyithe fargaPendent | y hydr ogen
or optionally substituted alkyl, alkyl-aryl or
al kyl -heterocycle; each R8 is indepefjdent]|y hydrogen

or optionally NSt it ut gd4 A1 or

al kyl -heteroc each R IS endent |y hydrogen
or optionally>stbsts/Tus A ,ak -aryl or

al kyl - het er ocycl eX @ Rg7m Certain such 10

conpounds are of the Z 0,R2 Z4 HN, X D Zs
whereiftl each of Z;, Z,, Z3, and Z, is independently N or CRg; each Rg is independently

hydrogen, cyano, halogen, OR7, NRgRy, amino, hydroxyl, or optionally substituted alkyl,
alkyl-aryl or alkyl-heterocycle; each Ry is independently hydrogen or optionally substituted
alkyl, alkyl-aryl or alkyl-heterocycle; each Rg is independently hydrogen or optionally
substituted alkyl, alkyl-aryl or alkyl-heterocycle; each Ry is independently hydrogen or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and m is 1-4. Certain such

O
~-R
Z; HN{
(Re)m

o
Z HN
(Re)m

or O
Z P RZ
Rs v —~ \‘/\‘/U\ o
Z HN_
(Re)m

wherein, for example, R; is trifluoromethyl. Others are of the formula:

compounds are of the formula:

Others are of the formula:

14



10

15

(RB)m O hers are of the formula: O ZZ O R2 R3 74

HN AODZs R (Re)mor 0 ZZ 0.1 RR R3 ".10 D Z3
WQ200M88R35 (R6) m wherein, for exanple, R3 is PCT/US2006/047579

trifluoronmethyl. Qthers are of the fornula: 14 WD

2007/ 089335 PCT/ US2006/ 047579 O R3 Z 0-R2 N D Z3 74

HNC RL RS (R6)m or O ZZ 0,R2 R3 ' "N D Z3 Z4 HNC R1
ARl R5 (R6) mwherein, for exanple, R3 is hydrogen.
Referring to the various fornul ae above, sone
conmpounds are such that all of ZI, Z2,0 Z3, and Z4 are
N. In others, only three of ang, Z4 are N
In others, only tuwo of ZI, 2 are N In

others, only ane ot 71, Z2, andg&4 is N In
ot hers, nonN &t 474 are, N. Sone
conpounds are_of thBsforndl a: 0(Rel) R

or

N
)
=2
\

wherein, for example, Rj is hydrogen.

Referring to the various formulae above, some compounds are such that all of Z;, Z3,
Zs, and Z,4 are N. In others, only three of Z;, Z3, Z3, and Z4 are N. In others, only two of Z;,
Z3, Z3, and Z4 are N. In others, only one of Z;, Z;, Z3, and Z4 is N. In others, none of 741, Za,
Z3, and Z4 are N.

Some compounds are of the formula:

o i
wherein: each of Z', Zh, and Z'; is independently N, NH, S, O or CRg; each Rs is
independently amino, cyano, halogen, hydrogen, OR7, SR7, NRgRy, or optionally substituted
alkyl, alkyl-aryl or alkyl-heterocycle; each Ry is independently hydrogen or optionally
substituted alkyl, alkyl-aryl or alkyl-heterocycle; each Rg is independently hydrogen or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; each Ry is independently
hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and p is 1-3. Certain

such compounds are of the formula:

Others are of the formula:

15



10

n O2 X D13 H\N R (R6)p wherein: each of Z'I, Z 2,
and Z' 3 is independently N, NH, S, 0 or CRG6; each R6
w0 200108438xlependent | y am no, cyano, hal ogen, hyRPeDUS2006/047579
OR7, SR7, NRgRO, or optionally substituted alkyl,
al kyl -aryl or al kyl -heterocycle; each R7 is
i ndependently hydrogen or optionally substituted
al kyl, al kyl-aryl or alkyl-heterocycle; each R$ is
i ndependently hydrogen or optionally substituted
al kyl, al kyl -gFyk or al kyl -heterocycle; each RO is
independently dr ogen or optlonally substituted

al kyl, al kyl - ary or al kyl - heterocycl ; and pis 1-3.
Certain 15 such COME otrRds m'ﬁ/ef’\!.ﬁe"ﬁ‘ Rula: O (: A
R ' 102 XDRZAZ O:hers are of

the fornmula: 15 WO 20 08Q3 3PC‘H 006/ 047579 A O
OZ1 0 R2 RSDHNC Z'ZCZS(Ra)plorO .10 Zol
0"R2 R3 zo0 Z,ZX3 H\, R1 R6) p vvhereln for
exanmpl e, R3 i: f1 uor omet AYI . O herg are of the

formula: A RS NZ' 0 R2 R
12.1. O/ 2
R3 @__« ,’I
Zl2”23 HN\R,‘
(Re)o

whei-ein, for example, R; is trifluoromethyl. Others are of the formula:

wherein, for example, Rj is hydrogen.

Referring to the various formulae above, some compounds are such that all of 2"y, Z'5,
and Z'; are N or NH. In others, only two of Z'1, Z';, and Z'3 are N or NH. In others, only one
of Z'y, Z'», and Z'3 is N or NH. In others, none of Z';, Z';, and Z'; are N or NH.

Some compounds are encompassed by the formula:

A P 4

Cla

wherein: each of Z", Z",, Z"3, and Z"4 is independently N or CRyo; each Ry is
independently amino, cyano, halogen, hydrogen, ORi1, SR11, NRi2R13, or optionally
substituted alkyl, alkyl-aryl or alkyl-heterocycle; each Ry, is independently hydrogen or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; each Rz is independently

hydrogen or optionally substituted alkyl, alkyl-aryl or alkylfheterocycle; and each Ry3 is
16



10

RB3pz2\ Z3HN R (RE)pl RSor 0O "1IINZ OR2
1 R3DZJ3 HN (R6)p 1 wherein, for exanple, R3 is
whyarogesss 5 Referring to the various fornul aeP@DUY®N6/047579

some compounds are such that all of 2271, 272, and Z 3
are Nor NH In others, only two of 271, Z'2, and Z'3

are Nor NH In others, only one of Z'1, Z2, and Z' 3

is Nor NH. In others, none of Z'1, 722, and Z°3 are N

or NH. Some conpounds are enconpassed by the fornmula:

mdept%élgnt’ly ﬁy&o%eﬁ?gro 16naﬁy%ub§§ﬂ}h d%lé pﬁ’x Lo %}(%t%rirogércle.

CertaigRa¢h CEapORIREGTe thhﬁrfdméndent |y amino, cyano,
hal ogen, hydrogen, ORI'1, SRI1, NRI2R13, or optionally
substituted al kyl, aIkyI aryl al kyl heterocycle
each Rll is i ndependent y ) 5P, -Ranal |y
substituted al kyl, &

each R12 is independ om hydrogen OrR ptlonally

substi t ut ed s ai’yl or al kyl -heterocycl e;
and each R13 1| 6 WO 2007/ 089335 PCT/ US2006/ 047579

Others' ndeF(ghndfnt I Yaahydr ogen or optionally substituted

ryl or al kyl-heterocycle. Certain such
conpounds are of the formula: 0 n OR2p Z"Z114Z HN, R

o° Ry
z"
R Z"</O4 HN »
O Z"2
or O
/RZ
le o
ol
oy, )\ / Z"3 R1
O zl|2
wherein, for example, R is trifluoromethyl. Others are of the formula:
O
R
o2
i 3 Z" HN -
" R1
ZII
o
_R
o2

Zn /

@f e "

wherein, for example, R; is hydrogen.
Referring to the various formulae above, some compounds are such that all of z",
"2, Z"3, and Z"4 are N. In others, only three of Z'",, Z', Z""3, and Z"4 are N. In others, only
two of 2"y, Z"3, Z'"3, and Z'"4 are N. In others, only one of Z'"y, Z',, "3, and Z"; is N. In
others, none of Z"';, Z'";, Z'"3, and Z"4 are N.

Some compounds are of the formula:

17



10

1 Ohers are of the formula: 0 EO R2 R3 Z" Z" HN,
Z113 Rl AOZ'20or O EO-R RZ ' Z~, 3 HN A
w0 2@®7/H893F53 R1 5 2 wherein, for exanple, R3 iBCT/US2006/047579

trifluoronmethyl. Qthers are of the fornula: 0 O R2

R3 Zoe 2"4 E3 HNC 72" Rl 72'"2 3 3 CD-~R5 or O Zoe
EO R3HN. 5:711 4 R2 72" Rl A""N 3 2 R5 wherein,
for exanple, R3 is hydrogen. Referring to the various
formul ae above, sonme conpounds are such that all of

z"1, o

~R
NG HN .
Z u R1

~z,
wherein: each of 2"1, Z";, Z"3, and Z", is independently N or CR;p; each Ry is
independently amino, cyano, halogen, hydrogen, OR;1, SR11, NR 2R3, or optionally
substituted alkyl, alkyl-aryl or alkyl-heterocycle; each Ry, is independently hydrogen or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; each R;, is independently
hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and each R;3 is
independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle.
Certain such compounds are of the formula:

o

Rz
\1/() HN
FAPNSS A AR Ry

Z"2
Others are of the formula:
0O
‘ - R2
le 0
PO i
R3 zu lv R-]
or 0
- RZ
Z" O
o it
3 Zu n R1
ZII

wherein, for example, R; is trifluoromethyl. Others are of the formula:

18



10 z"2, 7'"3, and Z"4 are N. In others, only three of
Z"1, 72"2, Z'3, and Z"4 are N. In others, only two of
wQ@2007/0893235 Z"3, and Z"4 are N. In others, onlyPOneswhe6/047579

Z"1, 7"2, 7'"3, and Z"4 is N In others, none of Z"1,

Z"'2, Z7'"3, and Z"4 are N. Sonme conpounds are of the
formula: 17 WD 2007/ 089335 PCT/ US2006/ 047579 O R2 X

44 E n p, HN, Z111Qz"3 Rl Z2 2 wherein: each of Z"1,

Z"2, Z7'3, and Z"4 is independently N or CRio; each R o

is independently am no, cyano, halogen hydr ogen,
OR11, SRI 1, NR12R13, or optionally suastltuted

al kyl, al kyl %l ORsal kyl - he » 2R1 i is
i ndependent | d .@ " substi t ut ed
al kyl, al kyl -aryl heterocycH¥~pach R12 is
i ndependent | y hy%?od%n\ Zoptional ly sﬁﬁstituted

al kyl, al kyl -aryl or aIkyF het er ocycl e; and each R13
IS |ndependently hydr ogen oor optlonally)substltuted

al kyl, al kyl - I OR, al kyl - he Cerg,ai n such
conpounds ar thl formjl a 265 £ E n pyY
HNC Z111 | A="7Z73 : ers ane of the
formula: 0 GY OROZ A WrR. R2 R3 Z' ®E"3 R1 72 or 0
p. R AR Z"

wherein, for example, Rj is hydrogen.

Referring to the various formulae above, some compounds are such that all of Z",
Z'"3, Z'"3, and Z''4 are N. In others, only three of 2"y, Z'',, Z''3, and Z"4 are N. In others, only
two of 2"y, Z"2, Z"3,’'and Z"'4 are N. In others, only one of 2"y, Z',, Z"3, and Z""4 is N. In
others, none of Z', Z"z, "3, and Z'4 are N.

Some are of the formula:

O
- R2
@X%N ?—<N : ) [ ]n T (o]
HN _
(R10)q R4
the substituents of which are defined herein. Others are of the formula:
(@)
1 /\ /Rz
(D Stk ay” o
HN_
(R10)a R4
the substituents of which are defined herein. Others are of the formula
(@]
|/\‘ /RS
G+
HN
(Rio)r R2

the substituents of which are defined herein. Others are of the formula:

V\-N-@/”YL

the substituents of which are defined herein.

19



10

15

20

25

30

,..0""Y( 4 HN R3 Zell Z,r 2 Z3 wherein, for
exanple, R3 is trifluoronmethyl. OQthers are of the
wo ooromoss3s 18 WO 2007/ 089335 PCT/ US2006/ 047579pCDUS2002047579
NTo EO HN, GY '"~Y R 31 R3 Z" 1Qz"3 1 Z2 or O
R5 2'"4 OR2 G HNRL R3 Z'"1Qz"3 22 wherein, for
exanple, R3 is hydrogen. Referring to the various
formul ae above, sonme conpounds are such that all of
Z"1, Z'2, Z7'3, and Z'4 are N. In others, only three

?efénglg i‘ﬁ% &% ods f&?rﬁxlle dlsabged\herm BhdR R c&ﬁbb!uncfs include
are N In others
those wiwesinbotht'A ang’ Ezarezpaondbbls@mmf@ phenyhangd, et %%ﬁe%éﬁ -O-,

i o Bogtiey PESF bl By SOHERR 0K, Uittt v,
for examiple, @b ilned her ei n. Ghers are of the formula: O X E

U S A9 00 e PSR A i

embodiments of the invention are such that one or more of the following conditions apply:

1) E and D are not both optionally substituted phenyl (i.e., E is not phenyl
optionally substituted with at least one moiety in addition to D and the
-{CH,]— moiety, and D is not phenyl optionally substituted with at least one
moiety in addition to E and X).

2) E and D are not both optionally substituted phenyl when A is optionally
substituted phenyl (i.e., A is phenyl optionally substituted with at least one
moiety in addition to X).

3) E and D are not both phenyl.

4) E and D are not both phenyl when A is optionally substitufed phenyl.

5) E, D and A are not all phenyl.

6) When E is para-phenyl (i.e., D is attached at the position para to the -[CHzJn-
moiety), and n is 1, D is not optionally substituted pyridazin-3(2H)-one. Ina
specific embodiment, when E is para-phenyl, nis 1, R, is —C(O)(optionally
substituted phenyl), and R; is H, D is not optionally substituted pyridazin-
3(ZH)-one. A more specific embodiment does not encompass compounds
disclosed in international patent application WO 05/077915.

) A is not optionally substituted pyrrolidine. In a specific embodiment, when E
is para-phenyl, and n is 1, D is not optionally substituted 2,6-
dimethoxyphenyl. In another specific embodiment, when E is para-phenyl, n
is 1, X is —CH,—, and A is pyrrolidine, D is not optionally substituted
pyridazin-3(2H)-one. A more specific embodiment does not encompass
compounds disclosed in international patent application WO 05/068415.

8) When E is para-phenyl, and n is 1, D is not optionally substituted quinazoline.
In a specific embodiment, when E is para-phenyl, n is 1, and X is -NH- or
-CH,-, D is not optionally substituted quinazoline. In another specific
embodiment, when E is para-phenyl, and n is 1, D is not optionally substituted

quinazoline-2,4(1H,3H)-dione. In another specific embodiment, when E is
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O AXEnOR3 HNC (Rlo)r R2 the substituents of
whi ch are defined herein. Ghers are of the formul a:

w@20d7/08983% Bf | 02 HNC R10 R1 15 the substit ueneGr/v82006/047579

whi ch are defined herein. 19 WO 2007/ 089335

PCT/ US2006/ 047579 Referring to the various formnul ae

di scl osed herein, particul ar conpounds include those
wherein both A and E are optionally substituted phenyl

ang, for example, Xis -0-, -C(RSR4)O, or -OC(R3R4) -

and, foqr | e ' d A6h b St :
trifl oarr%'ﬁé?l@1 gésng%nhﬁidpxéggén‘gpg, n ﬁisu%&ltgte\ﬁi\i’%hﬁnyl)’ D 15 not
r ef er eoptiontbly sHitsstiveted quimagaliner2,6(13haHi)-eidones tA puire sperific

descri bed herej certain ' . . .

- ventPaediFietldhes B bt opmsSE B SRR iodcin intemational patent
cogdiFﬁ@ﬂﬁmﬁﬂﬁﬂ&DPSﬂkﬂEﬁ@nd D are not both optionally
substitute en i.e.,. | S, hot .ph I t] I

Hoet | Whead Gioehonatly afstinfd PPl ntpiny Siteaty

and t hgibstifutddl/ith Fdiefi s in aaditionits Daid MleeNgH,],— moiety), D is
optionally substituted with at_I|.ea . 10. noi

t Ly i .
addi ti Qtionglly sglpﬁgitg@yd phenyt (g gPps aggn)a (n?E)tlBBﬂH' substituted ‘with
opt i ongllefies uPaddifist RAXPRAM n WIEMNG X $s 0OCHRN2A ignot phenyl. In
substituted phenyl (i.e., A’is phenyl optionall i
subst i 2 spestfiqgmhodimeng yehendp is mﬁ@r(@pyowlymmu)éﬁi nhgnyl) G.e., E
X). 3); @Egl REWbictidS; A
not bo Sﬁhp nﬁﬁ%\%\lﬁl é Q%s?gh%%t [ oﬁg{nle?lsghng%dtdiﬁtl ut ed@aﬁ& e
pheny| -[CHz},—Enoitties dnd\Dhisattachedadtthg pesition meja tpftbe—FCH:2 )n—

5 DGRBS, e PR LR o

opt i onplidnyl.sltbataithartspecifiy etnbadimer( @hin Brie meta(eptionally

7D e TREAED ) 8RBl B RBAACED . 3 i B

H, D i sndR} iskgitionany kybssitiied hlkyl efalRyl-inghzA is nd phenyl. In another

éﬁg%hg%'gifﬁb\%g&emglggﬁ Ivfrﬂe% ]fpsb r?lgtla[?sal%stig&g pﬂg&yl) (i.e., E is phenyl
substituted with one or more moieties in addition to D and the —-[CHz]n—
moiety, and D is attached at the position meta to the -[CH,},— moiety), D is
substituted phenyl (i.e., D is phenyl optionally substituted with at least one
moiety in addition to X and E), nis 1, and X is -OCH>—, A is not phenyl. A
more specific embodiment does not encompass compounds disclosed in
international patent application WO 05/058943, WO 05/033129, WO
04/012816, or WO 03/106480.

10)  When E is para-pheny}, D is phenyl, n is1,X isnot O or—OCH;-. Ina
specific embodiment, when E is para-phenyl, D is phenyl, nis 1, and X is O or
—~QCH,—, A is not cycloalkyl or optionalty substituted phenyl (i.e., phenyl
optionally substituted with at least one moiety in addition to X). In another
specific embodiment, when E is para-phenyl, D is para-phenyl (i.e., X is
attached at the position para to E) or ortho-phenyl (i.e., X is attached at the
position ortho to E), nis 1, and X is O or -OCH;-, A is not cycloalkyl or
optionally substituted phenyl. In another specific embodiment, when E is
para-phenyl, D is phenyl, nis 1, X is O or -OCHj3-, and R; is not H, A is not
cycloalkyl or optionally substituted phenyl. In another specific embodiment,
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di scl osed in international patent application W
05/077915. 7) Ais not optionally substituted

w@0ro84368 ne. In a specific enbodi nent, when BPCT/BS2006/047579

par a- phenyl, and nis 1, Dis not optionally
substituted 2,6 25 di met hoxyphenyl. In another

speci fic enbodi nent, when E is para-phenyl, n is 1, X
is -CH2-, and Ais pyrrolidine, Dis not optionally
substituted pyridazin 3(2H) - one. A nore specific

o S She B R SR R s 1, me

E is paasphsiyllor Bl 1snn¢ts:y&1,oaﬁ><y1 or apﬂiomwsaaairhged phenyl. A
substituted qul nazQlinpe. 30 In eci fic enbaodi e
when Em%reﬁa?% Pl ment; dgegnotaqmo PRSS G@EpQymnds dtﬁﬂg’sed m

Dis n%teﬂ[h&ﬂoﬁ&?ﬁdté‘nt%bpﬁédtidﬁtwd) O8O, [WPO.05/MM 4533, WO
anot her speci fi enbodi rent, when E i s para- phenyl,

and n i®/ 145@21%TW(9 %/;S‘llf‘%‘?f’al |y substituted
qyimaz ther L@ F -
R %?‘?E\%ﬂgn b, B S h@AEI81, SREK LLEH,-, A is not

PCT/ US0p8idine %%oqs@paclﬁh@nghodlmemtsiors nghehcRmpass compounds

0 N . _ .
opt | onatel SR ih freplthabhdntafs OAMAn yoI Gufhesa, |
mid2e spP&berd Eds perabpitingt i) iscbm'mnaby suim:lmtpdipsnn@nﬁe Upneed X is

di scl os in, i nt natl I [ cat VO .
05/ 06 e & Deyrtb 18 s BB B Al Ee Wpdf B para-phenyt, D is
phenyl c(p‘tl,oﬁally Elbsaunétlaptyﬂm@ mtls anzl ik yCHyeididt ldaedonsd ¢fiR; and R,

noi eties_in addition.tg D an - n- iety), D

T opif By L BhSI( & BePoherife qrpbinnt fGasaiel hygompass
opt i 0nEﬂoh*ypo%&ib§His&l@%&ﬂldfﬂnfd?natmi’ﬂaﬁfmt@ﬁ dpplisstiid Way 04/09%426.
and E), nis 1, and X i A i s not pheny

[.. 1]
a Ispeci | When Erip eaﬁafmﬁnyl %wp@%ﬂwﬂwwﬁ PBHB% nyis 1and X is a

subst | tydn@dARE ﬁaf/&auddm@ subﬁlu;h@d ety rasaptxhqryglsémc
substituted with noieties in addition to D and

-[ CH2] rﬁmhﬂdémp’éfs whan& o niesa-pleenybHa s eptiamally substitiied purine, nis 1,
nmeta tog H%CE@% Heltﬁ'@?'o?tl?}’ )andﬁz is I-PQ\ i&%‘gl)globﬁonallg substituted

subst i t ut ed
phenyl tetlrahyalmfum &Mﬁp@clﬁmwpdemnt dmh%no@ncgmpass

et 2 { b RRau HieoubPh! b BAFRde Bk &Pl @O lobYaz.
ofd#) onaWhyn Eub 3heuy11 Bds abk(y[iallyrsuhgmtedaﬂy]halame §. en,qihthal azine
phenyl

ot o ( SpRRpRHaHER G 4 FosBlOREEER, it ffins ki ), and X is
subst i t-QFRd Avid itaptionsllysubatinmedpjridine (. afsiidinaoptodally

ggg E Pg‘ﬂ{b%ﬂ-‘ff]dﬂﬂﬂ?g I(';glgwa??{ tﬁ@} %Q.y;n a (E:&?e g Shmb hglment when E is

substi tghle Iﬂh@@)ﬁhoﬂall}esubs@tdtéd piBanYinePAndIRas LOH,-, A is not
substltuged W th | east one 2 rmlety|n addition to
X and [Spbstiuted pyri Hi’r’d 4 more smtgc emBodimeny dogtpepancompass

compounds dlsclosed in international patent application WO 04/056798.

15)  When E is para-(optionally substituted phenyl), D is meta-(optionally
substituted phenyl), and n is 1, X is not a bond, -CH,-, -CH,0-, -NR;s-, or
-CH2NRs-. A more specific embodiment does not encompass compounds
disclosed in international patent application WO 04/046091.

16) E is notisoxazole. In a specific embodiment, when E is isoxazole, D is para-
phenyl, and n is 1, X is not -OCH,—. In another specific embodiment, when E
1s isoxazole, D is para-phenyl, n is 1, and X is —OCH3—, A is not optionally
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nore specific enbodi nent does not enconpass conpounds
disclosed in international patent application WO

w@2000588438, WO 05/033129, WO 04/012816, or WPCT/US2006/047579

03/106480. 10) When E is para-phenyl, D is phenyl, n

is 1l Xis not Oor -OCH2-. In a 25 specific

enbodi nent, when E is para-phenyl, Dis phenyl, nis

1, and Xis 0 or -OCH2-, A is not cycloal kyl or
optional l'y substituted phenyl (i. e., phenyl

optio nﬂbkﬂm%%bqﬁﬁh&iﬂee@ eWghihoBhe BSﬁéﬁaleL%bBﬁ’ﬂuﬁngWitH one or more

addition t her specific enbodi nent, when
E i s papietioh ena}ddltlcnn tchbaAgn@m:@pyq:lﬁ(: pn@odu;@rpt@oes not encompass

at G Pl 8B RRE i&&tﬁﬁé&%&?gﬁlﬂ%{ REAEG W@%x§043349

at t Sit | ort 0
| 57)1 W’mbn)E ispath-@ptioGuhR sqbsAtutgd plenyt)y ehdalik §J Dds not optionally

opti onall i tuted eny .n
enbo dl %tu?ﬁﬁ@%—p@?rgzmg r a, %P' 1|n’% %%Elf)@ﬁlhﬁ%ﬁ)}% lfdténh \I;vgh at least
1, X iéndlmefety Mtnoratde Rid X5 witith ke bauhd tegte nitrogen atoms at

cxel P e 4 PESItHI Y T SPeciag cHpp ST gasds Ts para-(optionally
PCT/ U%%ﬁﬁ’éﬁ@éd@?&yl)\/\ﬁem D iisoprasratiphastituted 14 pipeemyte, X is not
nis 1, Xis RL is not. H and R2 is

met hy| a bpnd-er ﬁCHs— nétmesﬁcqpsaﬁmnhﬂdnegqt. dois ppf encompass
subst i Eé&hng&x{?ﬁ %E’s)é'loseé\ in fRERadoRe ihicfit PHRISEWOBBEBIA10.

not encomnpass conpounds di sclosed in_ 'international
pE&)ent Deppbt @mmmﬂy\%m)%m@smmdwxm -251bipdezglidipg dn a specific

05/ 014é1%1§od1?r¥1 W?Trlgeé}x/]@}s S@a%él %13}91 ﬁh?ﬂg@tfbrﬁﬁ&%uﬂﬁﬁﬁﬁéhl 1-dioxo-

Dis or i s not
pi peri wzgﬁathldkhmirelump elpi snothee aprsitfierembodiansnt,wen E is para-phenyl,

ol i CBE8 i SR ioraey SRR 1R s AR BE R, X is o

i's optioHA. Iy anvihet sliektiﬁadembldidmmnt twhen B is pangtpienyd, 46 1, D is

s paradigery S atazotdnr ande ond ST B dhtpy SREGnany

EI i Z 1su19§t1|tlﬁec;] QTBTyJ Andload sﬂeeﬂﬁtefnﬂjtﬁhlﬁﬁnﬂoealmdt &zcompmss

is not phenyl. A.npre specific e
not enEeRpaYls dd%?ﬁ?ﬁ?ﬂﬁ’élé“"ﬂ’iné PrAl Pgterh al?‘ﬂlc@?e‘éwgqgﬁ%szgm
PE&ENt vARR E ?séSer—%h%loéﬁcpﬂ 2D islidt opkienalky 4 $L£bst1tuted quinazoline

para phenyl , IS optl onal | y subst it uted purine, I-f)
1, andok1i2s3.4-tetudhyderpinagolige (rog:» drdi Bh%oﬂk}‘namhn‘z(l -one,

subst i | i A(LED.
enmbodi ﬁe I:i,ﬁ 03 g gg& 2 tﬂlgoslgﬁ’-%ﬁy%ﬁuéﬁzzﬂ 1;/1 (1H)-one,

subst i qumaolpruﬂ(a}@ one, p glIlI-benxo [1,26{thiadigain-4@EDine, any of
O e et ek beldputhdify AR50 WA dtAUIRLLIIGRTo B and X). In

tetrahy speci I ment does not
enconpaspecifiosmbodiisend; whmee@lpm—phmsék nds i oangd Rpist26rt

applic % h?orol\)/\l?lzoy{, %ﬁ%@ ‘optionally substituted optionally substituted

quinazoline or 1,2,3,4-tetrahydroquinazoline. A more specific embodiment

does not encompass compounds disclosed in international patent application
WO 03/070709 or WO 02/016329.

20) D is not optionally substituted piperidine. In a specific embodiment, when E
is optionally substituted pyrimidin-2(1H)-one (i.e., pyrimidin-2(1H)-one
optionally substituted with moieties in addition to D and the ~[CH;],— moiety),
and n is 1, D is not optionally substituted piperidine. In another specific

embodiment, when E is optionally substituted pyrimidin-2(1H)-one, nis 1,
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20 14) Wien E is phenyl, Dis optionally substituted
pht hal azine (i.e., phthalazine optionally substituted

wawndaohosus3s east one noi ety other than E and X), PENuS2€06/647579

-CH2-, Ais not optionally substituted pyridine (i.e.,
pyridine optionally substituted with a noiety other
than X). In a specific enbodinent, when E is phenyl,
Dis optionally substituted phthalazine, and X is
-CH2-, Ais not 25 substituted pyridine. A nore

speci fig oypd, :
o scl GRa R OHallk sRERupR bR RS nof KR BN A

04/ 056H&E. spedl.‘li): ewwduﬁentslopanat- ¢ugptripesm¢dnypaids disclased in
phenyl. ed phenyl),

and n %‘gmlatmka %atf%tt pgﬁ%& % \kﬁbcﬁé( ngé -NR5-, or
2OF2NR¥hen £ ig@icta-phedylS s@s&ﬂn’ﬂanthtrthmposinaspmtto the —[CHa],- moxety
enconpass conpounds, 30 d scl r

pat ent Wi AHLakisi lo AnhB ‘6&’}’ %iﬁglt“é{]?’@* enyrl]ak is not —O-.

| soxazpieciflderAbSdifeht, whef @Edhéfﬁﬂbptldﬁhﬂ@ sﬁbstituted phenyl), nis 1,

i soxazol'e, Dis para- phen and nis 1, Xis

- OCH2-D is ﬁpwluéﬂbﬁwéfl OeHh?Bbﬁ R K 1St Adis npLsubstituted

I soxa I e drol
SRR Ry By i B8t et or

PCT/ USROS madstitgon SLP@)stAtII!NYQGPQQJﬁﬁ 6mbedimentgloes not encompass
qui ”O'éoﬁ’ﬁ o‘b?x'd f’s@i&&fﬁ‘@% b%%h £4 041 lgagone or nore

noi et i €8 % nmot e speci fic enbodi ment
d2ps ndis mtammpaalﬂ:y smn‘pmmmnamgm-/&@éﬂ ang. In a specific

W;ﬁr Eea}%lé (ﬁ at ent]%ft?g1 lloggﬁ 193 mt ﬁoﬁ% 4(%9”Crme, nis 1,

is 1, AdDB mphex@m,tXG)S’Iﬁdtl—WH-S. huhﬁithérl,drﬂibdlment when E is optionally
1, 4-pi azi ne razi ne o

subst i?“\?’@%@t?ﬂ q naoﬁOhIne‘ﬁéﬁ “O8fd” Fol» E:% '}an]é ard ks bl is mot
and X, 4,shiigfrar g1-haidadoleo A hord bﬂdci&ﬁétn’ﬁédiﬁ&n&ﬂoestr{tﬁ eficompass
and4p05|t|ons In_a specific en‘oodlr}ﬁl \/\W(BE S

par a- (SPEPIEs Id}s°1°§8%§ﬂnf“?ﬁ1%t6°‘}?ll18ﬁﬂ9p‘) applicption W(p,02(081467.
%fgz' Onﬁ}ﬂe}i ]?iékiﬁﬁ‘d bréBA ahddr E'lpﬁ ﬁ%io'ﬁ Sptl%dl duBktitufed isoindoline-

. nor e speC| i ¢ enbodi nent oes not
enc onphésilqme d@ma’@ ambodiment whenEisqeraphenyhin is 1, and D is

pat ent ﬁflﬂd}%@hﬁ& d&%cﬂﬁi%é]i% -dick®) XHsnSt DOCH,—. In another

opti on bstitute
1, 1- di &pcolrﬁ];: aniodiment wdeo|B i¢ipata-phenyd, misds i} isdsoindoline-1,3-

enbodl I nQt |y
substl c?(is_%ﬂ: 6)(%1-18% ggb?\h%ggf@%é |ld%n%8fggﬁ%mc

an ot1 hedsmbqsxgmeht doasiv dnmnpa,sg mta.n}potﬁn%ssdllpaciwdgpempmatwnal patent
is an S substitute - di oxo-

1, 2, 5-3HR ‘58?%&8‘?@59?@%% s not 15 -CH2-. In another

spgci fDds ﬁﬁbp‘x@eﬁmmg tlnr{]\he%\ecﬁi‘ia: lembaqumin,amyén E tis pwritle, nlis 1, and D
|s i.adi,azol i

1,1-
Sl SR Diniibony TaRehPt et A ment igien Eis
S p eci f;b&a\&n‘aqsi BNk pﬁﬁﬁamépan@xqs m&a AGOHPOLD G§4-tetrahydro 1,8-
di scl osed i n_jnternational pat ent ag]P & cation
03/ 082pphthyridine. A more specific embodiment does not encompass compounds
disclosed in international patent application WQ 02/018384.
25)  When E is meta-(optionally substituted phenyl), n is 1, D is optionally
substituted phenyl, and X is O, A is not substituted phenyl. In a specific
embodiment, when E is meta-(optionally substituted phenyl), nis 1, D is

optionally substituted phenyl, R, is acetyl, R; is ethyl, and X is O, A is not
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19) When E is para-phenyl, and nis 1, Dis not
optionally substituted quinazoline 20 or

wQa2@7/88933% et r ahydr oqui nazol i ne (e.g., PCT/US2006/047579

3, 4-di hydr oqui nazol i n- 2( 1H) - one,

qui nazol i ne- 2, 4( 1H, 3H) - di one,

2-t hi oxo- 2, 3-di hydr oqui nazol i n-4(1H) - one,

qui nazol i n-4(3H)-one, or

1H benzo[c][1, 2, 6] t hi adi azi n-4(3H)-one, any of which
may b u [

o O BBt S YRS BARUL DR S USSs i) cncompass
Eis pwr@thdmylisplmedmlmeraatwlﬂllpﬁitgmzﬂmhgglon WO 02/000245.

" RS RR Hate Phdey 10 1B B8 b VRS bHLRH-, -CHNE or

qui’ naz
1, 2, 3, NHEHs-ahldx mlﬁmmbodlmem%wimne‘i ma—iahcnyl nis1,and D is

o eI B ST R B B e

02/ 016388bdigidht, Wleh Mixtpepphang) i s 15 Wb tmttatpd@dnyl, and Ry is H, X

pi peridi ne. In a S eC|f|c when, 0 J.s
opt i on‘ﬁlnlo(j" ¢ N#Eggnng‘(ffpﬁe PIE -engb dithent does not

pyrim éﬂcBm%QQ’Bdrﬁﬁﬂmd@ ﬂ'islc(&&% by USS! patdrnk 61679, 3@0&*& international
moieties in addition to D and the -[CH2] n noiety),

and n pajent applipaiionolV QR08AER4-y substi tut ed
eri 8E s Bﬁ&l‘i‘ﬁéub%ﬂﬁﬁéé i)l‘ienyﬁ3 rfpﬁdﬂ ERbptivhany ﬁﬂdsﬁtutcd

oplonal ysub |tuted pyrimd Z(1H)-one, nis 1,
VWO 200ted8D 388 3BT RASA m@@pwgalhaﬂﬂas@mt@d Prybnhl 2 §pemﬁc

bstit
frgr 2 Isprgfé):l (gl C ésr’%ﬁe IP%(%II o(eu]’%(P tegﬁ% r@yéél sl%%% s
di scl o@seblstitntedlphbeylm,ad:mddﬁ & —Qat Brig neqmtxooallj' substidited phenyl. In
031066 6 21 E
Che. posiithe apbei Shpogient WiBR N hietg (BRI SO, nis 1, D s

is 1, ﬂlﬂfi—(@ubﬁltﬁﬂeﬂlpheﬂjrlb,ymsw (85 tRt i 5 dnd X {s0-(phekayd notXiptionally

is not -0-, | p

ot o (STl PoeyT D bisrepRO R SOt (oes ot geompass
opt i ongdrhyosidelidclaseatn ﬁftéﬂﬁ@nm wient appslicktion WO-01/054486.
is not _substituted tetrahydr yran

i.e., .. g
t4Dr anYaies 21 py-aRen R s bap 5 1§ daffoRiny ity imidazolidin-4-
noi et yohd) z%dqmtldl%hhﬁl-&nee H@x’ieﬁlg&%@%tﬂé& Witk Qﬁleﬁﬁrﬂne moiety in

i sc

does not enco&?ﬂis 0 conpounds | osed in U.

pat ent a@lggtlt dﬁ} Xdsinot HeHzw Jniagipgrifis eé‘%h%’l“in?%tt Eds para-
qui nazgll‘ Qypn’oﬂal?y m&wtécplmﬁﬁgﬁfﬂlﬁ@mhe (ben
Elso ysu stltuted ui nazolin-4(3H)-one, nis

anUmDaz@xq;n-élﬁgne optionglly substitped wllﬂp #deashamne moiety in addition

:Hibgglz ﬂ?g)r;'?n%%deﬁ gﬁtz- 9{1?5' riSX ngﬁﬂ Afiﬂo%j gpemﬁc embodiment

i s- NH- does ricd encompdss ¢pﬁxpduhc}-ddleslb$¢d| lmldJ,Szpdttent @9%1%8

SR IR 50 ke SURRPREE. PR RA s cpionaty

02/ 08 1A6Et1hﬂé’d ijﬂ-ElH}opa,rX-l?phﬁlw_’]Hz- ahda apecsﬁdﬁmﬁodlment

not op} 51 1s ara—Popttlona y subs%:it"uté]cij ghenyﬁ nis 1, D is optionally
substituted pyridin-2(1H)-one, and X is -CH,-, A is not phenyl. A more
specific embodiment does not encompass compounds disclosed in U.S. patent
6,916,933.

30) When E is para-phenyl, and n is 1, D is not quinazoline-2,4(1H,3H)-dione or
2,4-dimethyleneimidazolidine. In a specific embodiment, when E is para-

phenyl, nis 1, and X is -CHy-, D is not quinazoline-2,4(1H,3H)-dione or 2,4-
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1,3-dione. In a specific enbodi nent, when E is
para-phenyl, nis 1, and Dis optionally substituted

WO s@7/088B3 ne-1, 3-dione, X is not -OCH2-. | n anpthE8208€047579

speci fic enbodi nent, when E is para-phenyl, nis 1, D
is isoindoline-1,3- dione, Xis-OCH2-, and R2 is H A
is not phenyl. A nore specific enbodi nent does not

enconpass conpounds di sclosed in international patent
application WO 02/028830. 24) Dis not piperidine. In

5 1o ST EaifE PR shpic Bk Wb o Ene dpef APt hoompass
enbodi mentpountedisélosal indUIS. patenn6,885,706.D i s

Lperidine, .and X i ond, A i.s. no . .
DBFS! i oo BRapbisdstRRE e Rgtifinn ln snother stpsient, when B s
enbodi pard-phass, addin BNG DRAHS ofBEPALS In dispetiais Rehbodiment,

i nt ernati onal pat eg}a‘aﬁppl,l cation WD 02/018384. 25)

Wien EZWMatsPEBBErRHar iS04 it thauphmehyX js n¢f -3-. In
1, D i snBitet PRific/emBOditRs W idiE %S}PJ?%%ﬁile%ylﬁﬁqjs ¥ 1 $s Sktho-phenyl,

A is not substituted phenyl. In a speci

embodi RBAX ishdh-RAilsneianiionally sehstituted Bipssidiney téeghore specific

hod AR iSakdtr £ 18t Bipssin
i 18 ebdied dod b8 okl AREpipQURS Uit Bl P R st

2007/ 0SABBN4ICT/ US2006/ 047579 substituted phenyl. A
< o . N .
arzf, oot Hs BEAYHE bl 832 101is BERARARRY sSpRALE BRenyt. 1n
02/ 0002pecifi@ 6inbvliamerf, whepEriapatagphehyl, n ik 4, dnd Brigl oftiormlly
phenyl , .S, ROt - . - , Qr - -« Ina .
speci f iSIé%(Sélr%tggipk\?ﬁ)lf\f% 8%@5%, Tocg'r %—'ﬁ#ﬁ%jlz A porg specific
and D iembodim@itatophasyéncopass edhpouds discldsedih 17.Drpatent
- NHCH2- .(}%ﬂnm%ﬂot her specific enbodi ment, when E is
para-pl?e g is 1l Dis neta-phenyl, and R2 is H X

i 830t Wihtn Ei6pidblphen9l, andlaG2; D iénbDoRichRR shbstituted phenyl. Ina
enbodi nent,_does not enconpass conpounds disclosed in
U S. paPesific gmbodinmey, When Bigpargmhsash n ipis @t D is optionally

appl i cahbhQitutd®PplOAA3REE hot AR -)Od’fﬁ?{‘ —ﬁq-sopﬂﬁﬁﬁﬁﬁl.' X more
I onal [y

substituted phenyl’, n i1s 1, Is optli _ )
subst i spedfc ephedipent gags pot encompass campounds disclosed in Japanese

opt i 0”%&‘1‘1&%5&6‘&“ phenyl. In a specific

enbodi nent, : I's nmeta-(substituted phenyl), nis
134D i € ismobopiseradlyi substéttedpomiphiflin-2( #1)>0ries(i.e pyritidin-2(1H)-one

1ot PGB A 5 O A0 g and

phenyl }[Cl]i-gndiety]. iIs a spécifie embpdirhettj WheeH ipbptiyially substituted

R AT A T -

not enepeifis smbodipadnndehel Bdt opifshally subdtiiited ipyeiRdlin-2(1H)-one,

patent aralg %liis ‘f,akiig got - 1—,/ - 4,80(?"~CH2NH-. A more specific embodiment
does not encompass compounds disclosed in international patent application
WO 00/061551. .

35) D is not optionally substituted imidazolidin-4-one. In a specific embodiment,
when E is para-phenyl, and n is 1, D is not optionally substituted imidazolidin-
4-one. In another specific embodiment, when E is para-phenyl,nis 1,and D -
is optionally substituted imidazolidin-4-one, X is not -CH>- or a bond. A more
specific embodiment does not encompass compounds disclosed in U.S. patent
6,423,728; 6,806,365 or 6,229,011.
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28) When E is para-phenyl, nis 1, and Dis optionally
substituted i mdazolidin-4- one (i.e

WO pdodagwsBi di n- 4- one optionally substi tuted w tPCEIUS2006/047579

| east one moiety in 20 addition to X and A), X is not
-CH2-. In a specific enbodinent, E is para phenyl, n
is 1l Dis optionally substituted imdazolidin-4-one

(i.e., imdazolidin-4-one optionally substituted with

at Ieast one nDietyin addition to X and A), and X is

3§) 'D s m’?’t 1on Etﬁdsﬂﬁl’tef‘g § Jcﬁt?c @:HBQ&M%ND is not
s not> Bhct npas conpound IS din U'S. patent

6, 903, 2Byl @52 am;mmenyﬁmrwl (:zaa;,aﬂm@opk jubsiatiuteg at the 2 and 6

substi tuted n i N I

subst i RO5taps %t}nhk)étq ﬁdl%%%?o 1% Bbs ntut?%%:ﬁg% An?ﬁ X) In another
speci féﬁéciﬁﬁilimi’ﬁhdmﬂbnt whier IE 1Eplaﬂa. ]ﬂ&mgrl (emnm 1sr1al] ig not optlonally
substituted phenyl |ona

subst | fabsat Wffea’y% Ig(afgawa ﬁ%emé ﬁllgﬁn&ﬁéhen %1? gara-phenyl n
not phgnyhknd B lmbﬁonaﬂgeﬁibfsnﬁnwmwen is meSHEQt OCH,-, or

enconpass conpounhds disclosed jn U S. patent
6, 916, $TRNHQ) Ayprg specific smbadipeay does %?Foe“ﬁ°¥“§aﬁs coppaunds
not qu&l@fﬁ%&%& A7 8, ﬂﬂt&'ﬂ @@5 gipne or

2, 4-di net hyl enei m dazol i di ne. In a specific

e’jﬂ)om Fennot aptienalty substitirted indilen\In a spepidicembpimgnt, when Eis

5% s BRI G oS e 1t

di et hyyreneidningezsgecificrrmbolimenicdess et £ieomnass demppwnds

does ngt .enc disclosed in U S. patent
6, 855, %%l.oseé%n @'ﬁgatﬁg{@gg@?gnm |y substituted _
@Y)er i Hiigrgot dptionaity bebstieutbd ilowemtle (ivdharoxazple optionally substituted
.S not. or

par a- phenyl dnis 1 ho- [ .
speci betﬂé‘rtr’b??ﬁf oieky {faddition o I and - E‘H@E‘;Fy e ’%e%,ﬁc

and Df élﬁb@dmt PAeIE is ¥okazolbnd ﬁ:th hD |iﬂflotqﬂmh_ ik r1 In another
speci fic enbodi enyl,. 0.i .

i s ort FRECHFYPO m&ﬁﬁ%‘?“s‘g SGF@P ﬂ’oat“dotgﬁ é‘?ﬁeé’ly %‘s not
substi {yERg- & R8E,-diARord spERitR; e?ﬂﬁfdnfrﬂeﬁt dexthed! éxﬁﬁﬂﬁﬁpass

does not enconpass conpounds disclosed in U S

6, 469, cumpourgisatsclasgd in .5 patent 8, lplﬁé%& or 5%, ’|Z'3€$ or 1ntelf§at10nal

' t h [. | fi
|5 Ot Q0L bk P WS bsuisgdl phenyl . 10 a  specific

I's para- Z nis 1, and D.is
ow onéNhﬁ}'lE isphenyl miied, pwbﬁ?y syleX ippot-QEH,-. Ipa specific
n 1§ OOPELS A i
con‘pounlgs %ﬂ&% ose‘%‘ﬁhé:%h&gpqglsgﬁplsg%% %gldSR §5 33) ts ot
VWhen EphmypaAampreesppmﬁcamqulmsntldoe@npsemmnnﬁm Fempoynds

substi t,ut f%aﬂes%%a?entgag%léfé hC enbodi nent, when E

is pargl s optionally
40) Eis not optlonally substituted imidazolidine-2,4-dione (i.e., imidazolidine-2,4-

dione optionally substituted with at least one moiety in addition to D and
-[CH2]x—). A is not optionally substituted benzoimidazole (i.e.,
benzoimidazole optionally substituted with at least one moiety in addition to
X). In a specific embodiment, when E is optionally substituted imidazolidine-~
2,4-dione, n is not 2. In another specific embodiment, when E is optionally
substituted imidazolidine-2,4-dione, and n is 2, D is not phenyl. In another
specific embodiment, when E is optionally substituted imidazolidine-2,4-

dione, n is 2, and D is phenyl, A is not benzoimidazole. A more specific
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substituted phenyl, X is not -CH2-, -OCH2-, -NH, or
-CH2NH-. A nore specific enbodi nent does not

wepwongps3s conpounds di scl osed in Japanese parErUS2006/047579

2001089368. 20 34) E is not optionally substituted
pyrimdin-2(1H)-one (i.e., pyrimdin-2(1H)-one
optionally substituted with at | east one noiety in
addition to D and the -[CH2]"- noiety). In a specific
enbodi nent, when E is optionally substituted

pyrimdin-2(1H) -one, .and n_j P JaRE R di

or pi peé?l&%‘%%‘é’m ?%eSJWSFﬂ%Ormpass%8%??%%%%%?%&&?,U'\%hgﬁmllit

i s opté,epa@B8Ry. substituted pyrimdin-2(1H) -one, 25 and

nis 1,..Xis not - -... N or, CH2NH- . .RDI .

SHdoi 154 neimORelY Sha e Rk 1 ¢ spHR ftpodiment, when B
di scl 0i§Q)%tibﬁalﬂﬁélﬂfsﬂﬂ,&éd)ﬂﬁkpﬁwﬁie!ﬁnd&pisl 1, Eais rort opténally substituted
00/ 061551. 35)" Dis not __opti oaal[@/ Y%bs i.tuted btituted

i i dazRhenai-nlisanather spacific SHbOLINEtaWBER PR APtionglly gt

IS pardoplifite; n ?{‘ﬁla&hd!ﬁislosptianbﬁy Betistioibd pRedylyX is not -OCHz-. A

substitut'ed i mdazolidin- 30 4-one. In another . L US
Speci f morespesifimembodigisahdgesinot ﬁgq:o&nwéﬁ9m,pol*nql%dliglosed inU.S.

and D j j y substituted i m dazolidin-4-one, X
S notbagq—&’bgggg&bond. A nore specific enbodi nent,

s nWhear ingrtimally spestiteted phesiloandn jsnl, P & gy optigpally
0. 223, J88inReBREuRA° ifh Pectideibddint WRS0E Y GAREARY substituted

PCT/ U I's not optionally substitutéed
pheny| phérylan &g ahd ik issyptiodalie substibited phatyl,oh ényot aptionally

2, 6-di net hoxyphenyl. (i.e. henwl s LUt ; :

and 6 SBSRIFOREOT). (REFULT PRORG AR, Rl &leBrSnally
subst i twhstiaisd bherhylanis DD isloptionalip ewbstisged phényl, and X is —O—, A
enbodi pent, when E i s .para-phenyl, and n i.s .1 | S

not opts RAtQaPHpnally ﬂ%f‘g{t?ffl%tgmﬁfﬂeﬁﬁp.em%ﬁ eﬁ?&dﬂg?lg dogs ot

speci f ieﬁccﬁﬂ%{%g diBedityr¥éigd) K rhérepeeifideatbodiment dogs hot encompass
and Dis optionally substituted ph

nyl i t
- CHp- , compppnds dpclosadnpyiS. P?ieﬁﬁtcﬁp@ﬁ%&&’i 3405234 0n2005/074838,
does naf, %E@é?a PiHIRati6h 9D @SR 6012, WD 051869845, or WO
6, 855, gﬁgﬂ}% E I éﬁﬁfg? opti gr11al |y substituted indole.
In a sPagI9s80enbodi ment, when E is 10 optionally

sybst | dri. I $y L, | tddWiRdyl. In
¢ 42T anyipE B B RL, B R 1, D Sncbopliafithy SR HRAY. Ina
not enspegifis smbodipoemgwhendEde plenad, 1t is 1Jasd Dhigtapyionally substituted

6, 610, 502. .38). E | sS~n0 j . ' .
i soxaz 8?’8“% %el.s ’no# s3xa? o%{éttﬂéeg{é?{‘)ﬂr%f ‘ﬁ%g&dg%ftf F"‘teig g gnyl, Alsnot
wi t h atboptieasily amatitmédplyenyh Addetei sprcific ebtmdémenfit@ar} not

IR THERD S TN R R

44)  When E is optionally substituted pyrimidin-2(1H)-one, and n is 1, D is not
piperidine or piperazine. In another embodiment, when D is piperidine, and n
is 1, X is not -NH- or -NHCH,-. In another embodiment, when D is
piperazine, X is not ~CHz-. A more specific embodiment does not encompass
compounds disclosed in U.S. patent application 2004/077638 or 2004/063934.

45)  When E is optionally substituted phenyl, and nis 1, D is not optionally
substituted phenyl. In a specific embodiment, when E is optionally substituted
phenyl, n is 1, and D is optionally substituted phenyl, A is not phenyl. In
another specific embodiment, when E is optionally substituted phenyl, nis 1,

and D is optionally substituted phenyl, X is not -OCH,-. A more specific
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speci fic enbodi nent, when E is isoxazole, nis 1, and
Dis phenyl, Xis not -0OCH2- or -CH2-. A nore

WG p®ci843ss enbodi nent does not enconpass CcoOnMpoREIES2006/047579

di sclosed in U S. patent 6,114,328 or 5,849,736, or

i nternational patent application WO 95/14683. 20 39)
Wen E is phenyl, nis 1, and Dis phenyl, X is not
-OCH2-. In a specific enbodinent, when E is phenyl, n
is 1, Dis phenyl, and X is -OCH2-, A is not phenyl.

A nmor €, LhCasiaty ﬁ?}ﬁlﬁ BB A3n Skaff, O., ez al.,
corrpoun Oedq%!ll sc osegglkn appag%gérgﬁg%% ent 09118%62a 40) “a

E i s r@C gp(li’dTabsy7368162005ut ed

i m dazql.i di ne-2, 4-di

fBne Bt PRy U0BERR b gl BP4Reci BnBoime when B i
in ad déﬁtio@auy subistinudd phérHRd 1) is IAD & nsoptipealbnabistjtuted
substi t yt ed nzoi,m dazo

opt i on‘&HP?"‘% ofher &B° fﬁ&’gf’ dﬁnééa{lé’t‘p%%éﬁrlr% g? y !11‘2 substituted
addi t i grenyD n X1, alhdlDalsSopﬁGnaﬂl}Cstivmtbdrmdbhnaméis fetiadond. A
optionally supstituted | mdazolidine- 2, 4-

ot 5 impre e SR SAsaEReR oG A R GAas GifaRD R dilkibdd in

opt i onRldoYacOKRSEDSE hi UtaTs it p6@aY.0b89Hi- 1290 aodupmeNmamu K.C.,
nis 2 D 1 s not heny'l_—Tn anot her 9 %

enbodi eferlt € 42(19):d dpd ?_%f%iﬂ) )-

' 1‘9)0' azglid Hbﬂfptﬁrgﬂlﬂy ?ﬁ&@ﬁute@ tria¥olb. lﬁ%ﬁogﬁek %nﬁbﬁﬁﬂént B is not

not benzoi azo nore specific
2007) 089 B3BIPGUbLIBREA ¢RI e 2 Hepyyan mﬁp%@% eppdiment, E is not |

encomp 0 &% @\dptionally substituted
6, 620, ofe %NEB gﬁe%ﬁ:%cgé?g%% eyti%dglt it utpe}JIona y SubSHiute

mor ph otriazele, Drisaios ppmprialky sohttijdieddetrahydhedHepyteg. In another

o oSl BRI P IE AN 9 ki by o o
spec ihf Fne@mb ndammmr, spebicic dﬁlbcsilmpmu, wihah [Byis ophenaltysubgtituted
nor pho L ne

pheny! es%ﬁtn oSt Bt O et A ditefelocs not

does n@ﬁc oﬁﬂdﬁlﬂbtﬂd&ddnimhﬁ&ijHM 9t al. patgenic Let.
3, 658, 806 42; rg %) s optionally substituted
s bih

pheny! 6Ud 14 s not optionally 10 substituted

pheny! 5 1!5 ?zoﬁo '11?{' sabathediiziile oMGﬂaﬁBld: sInogeiotlen @hdbpdiment, D
substituted

| |
subst i gmc@@pﬁﬁgﬁl}y sub,qugesch@{ragqu:p&%-l g tsp%/cbfii(éambodlment,

phenyl el RQERES e P %‘xﬁi&e,%@@ﬁn‘s ne Di is n‘&h Sﬁtlcﬁaaﬂ@ substituted
optionally substituted phenyl, n is

opt i on&trahydughaHipyrerdpiathsr spaﬁécxmb?dlreent when E ig griazole or
opt | O”ﬁoxﬁau bsld 1 4heD Efl?g%!nallf‘sl%éﬁﬁltgd Ebu%ﬁ?@l%'-mfﬁtyran, X is not

does no enconpass d dityrosine. A nore speci
enbodi R@AH2608smarst speaidisramelnsiiment does not encompass compounds

disclosed in Dondoni, A., et al., Organic Let. 6(17):2929-2932.

49)  When E is optionally substituted phenyl, nis 1, and D is optionally substituted
phenyl, A is not phenyl. In a specific embodiment, when E is optionally
substituted phenyl, n is 1, D is optionally substituted phenyl, and X is -OCHa-,
A is not phenyl. A more specific embodiment does not encompass
compounds disclosed in Hutton, C.A. and Skaff, O., Tetrahedron Let.
44(26):4895-4898 (2003), and Yoburn, J.C. or Van Vranken, D.L., Organic
Let. 5(16):2817-2820 (2003).
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conpounds disclosed in U S. patent application
2005/ 233964 or 2005/074838, or in international

W@ a102/08933ppl i cati on WO 05/ 076972, WO 05/ 069845pCDUSAMBB/047579

04/ 094590. 43) When E is phenyl, and nis 1, Dis not
optionally substituted phenyl. In a 20 specific
enbodi nent, when E is phenyl, nis 1, and Dis
optionally substituted phenyl, Xis not -0-. In

anot her enbodi mrent, when E is phenyl, Ais not

on uy ituted
OB} o rhdn E4DBAIA'CR 1 IEDopriopu i RBRE itamd  is ~Ch-
U.S. pa’lt Ifsrﬁot appblidiaki Wnﬁ@@ﬁieﬁﬁ&?ﬁﬁbocﬂﬂﬂmﬂﬂ@é& rg;t leficompass
P bt e A 585 i R Lot
enbodi mB(11,): 1\aben8©5|(§0¢3)per| dine, and n is 1, Xis
not. -NH. or - -. In_anot her enbodi nent, when Dis

pP per af if@ot SKP'P%mllﬂdtS“b@FiEte‘i parim -2 B qmeor &3 ment

does nedrsy
appl i cattlron 20!?%%171%%@ FB%%O%%%E%E%%HEE IHV@? Dqgtng%lpendme

opt i on&k pypetifie embgdisaenihwhen E ineptionally Sﬂbstbutesl muimidin-2(1H)-
opt i onghl Yand ﬁl'ibﬁ st gﬂneﬁhﬁ'@’ It ahgth?r %ﬁ-t% GJ érghodmtrent when E

enbowrent E I's optiona
nis 1js @mtbnlallysulaq:ottutcd ab'hmlélmei(ﬂI-It)mm phlaraylki D i plpendme, X is

not ph I | N cENo
opti on BBy yNglu’ost R h‘%‘hzgﬁb he ny thfresp ei‘g‘l" eé‘E]baddﬂﬂth does ndt
opt i onahégmass soinpoteds disdosdd, ln)ZebBell‘l@t et GCHBioord NMBd.&Chem.

speci fILC 21§ 686%%){3?74 @ﬁggﬁg PCT/ US2006/ 047579

embodi ekt ass conpounds disclosed in

Sk f : Aolsin_oebpiﬁ})nally sglw_ittﬁ&tﬁ];gberﬁﬁlé 1389 8pdc2® %bodi@en@ when E
I'S not.oRptl onhal, upst | eda, 1. nao n a speci

enbodi CHYQA%HXEB exl; %leaX|l§/ %Idzrsﬁ F@Péapigmkly\ substituted
and n_ pipetazife. | & nite sﬁwlﬁ@@ﬁlbbﬁlﬁém%lbbg H(Steéilv\}ﬁémpassl compounds

i ndoline. In_another specific enbodi nent

opt i ong}sﬂps%ﬁ’s@?ﬁt%ﬁe@ﬂ GgMerey L., Bioozg. Meds {chem.i Let. 12(20) 2913-
opt i ongbi»y¥ pgtituted indoline, X is not a bond. A

nore specitic enbodi nent does not enconpass conpounds

d?¥c| oEdg nphoptignaly substititedindade. bl 3 spegfitEmbodiment, when Eis

126(40 Ni

G N O
47) E RH-proan,gpis mta%@umaildtheﬂ]bebnﬁc&‘mﬁc&hmbﬂt when E is

anot he not P 1 on

fetr ahé%?%sﬂ?%{ atheglnﬁg'%lle,Srbg b %8% 1 sEluEeqs ge%a.hydroaH-
not : pylanf)z:md Xllﬂ (téHfﬂ)-beﬂ[ isye @hém)d Aok mﬁﬁc shBsdiment does

i s optjona substitu

opt i on3P4§HC 3%183?3 %oﬁ?%od’nﬁéfi}sﬁ[ﬁﬁ‘? gﬁhgﬁﬂwa"n T 1% “énﬁi&s@b
speci f Bivtestb add BisdherMoe(1 052293 22178 §2602)\or MibisikhWHI Bder al.,
triazop & Lhemb4):687-700 (2005).

54)  E,D and A are not all phenyl. In a specific embodiment, when E, D and A are

all phenyl, X is not -CHz-. A more specific embodiment does not encompass
compounds disclosed in Sircar, L, et al., Bioorg, Med. Chem. 10(6):2051-2066
(2002).

55)  Aisnot cyclopropyl. In a specific embodiment, when E is phenyl, nis 1, D is
optionally substituted phenyl, and X is —O-, A is not cyclopropyl. In another
embodiment, D is not 2H-imidazol-2-one. In a specific embodiment, when E

is phenyl, n is 1, D is 2H-imidazol-2-one, and X is -CH-, A is not phenyl. A
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15 phenyl. In another specific enbodi nent, when E is
optionally substituted triazole, X is not -0- or

WO Q0HA8933A nore specific enbodi ment does not PBODURPAGEL7S79

conmpounds di sclosed in Kuijpers, B.H M, et al.
Organic Let. 6(18):3123-3126 (2004). 48) E is not
optionally substituted triazole or isoxazole. In
anot her enbodinent, D 20 is not optionally
substituted tetrahydro- ZFprran In a specific
inb([))d: gg‘?{'t&SPS%?‘F 8@%@“ fz:%) ?tghegl(r(jomggs).(saczompdunas %sclosed in Yang,
t et r ah\GlIX0 &2 ldi.pBicoig. Il/IBdﬂDh)éﬂ‘le]tetSm((l[lf uwﬁmbmd(my
s triazole_or isox n is

m‘éﬁnonﬁ Ry aBaEe: I B S AR R OR pgPLpPoRe. o specific

- entbodBhents P@eh [ is parthed REND i@@ﬁﬁeﬂmﬁe QR X RATH,NH-, A is
conpounds 25 di scl osed |n Ebndonl .,.et al., Oganic

Let. e@Pyjmisigseles @sworq@aw\ﬁ?effm@d@eewqeém Fycompass compounds
substi S [ ) _
tdidcfskeR RS PélmaR, A S edal. tﬂ%eeplﬁ GheEP?_% Bga§%§§7? 2877 (2000).

substituted phenyl, '‘ATs no P yT. i .
eABbdi ¥hen Evipentighally sypstitatediphynyls nhis i andRds pptéanplly substituted

" oo PR XIRECPOS e 2UPaL UBAaRRERY e s dptidhally

'S ‘not nmor € spec
does n(svbsirtu@dmssyl:%ﬁ ls:b,rib aﬂmvimnallg@ubmwed phehylf ad X is—-0—, A

?2@03? W Hlomally sul BRERBAGRR. bhncre sﬁ’%(’%‘%nﬁ@méﬁt pes not

Let. 5Eh6mpaEHoRgRONAL0BEpsedin WK, mpat/asgssﬁal Chem

opt | ondi i Saues oo R (RER T 1scBnal & Peat. ch ol ghew. °

not pym@(jgillgeso.&gmggmgmfl c enbodi nent does not
i sclosed in Doherty et
'P]g Bi ’5rt’g§’t 4@ %f?é%ﬂxa{%‘tﬂ le’l‘ééﬂlyydfswxmfscw@e@? to D and
5 51) fhe S[Zmﬂn-qasiegv)alm ¥ sﬁé&ﬁ& kibb8fnent, when E is 4,5-

pyrimdin -one ar 5,

tetr ahms@amsweﬂq, ﬁ-li(leﬂdféﬁ%l’h?%’l’a’ﬁé‘t reir —Of5bdi Fesnother
D is nQpeditiP@hitdiiRent, \!vﬁer?E%)Q GL %h%dl%zg%&)gicﬁgm is I\M:Aeﬁ r{h_ienyl and

is optionally substituted pyrim one
is 1, KisQeHzpidptsmod pp’@onallhy sahfithtad pipaidine.cA more specific

e”bOd' Qﬁé}%ﬁﬁgho’és nbtserQ:BIﬂp%MAr%p%ﬁ%tdistc}gsgg i \r?]Vltya§ T,etal,].

pyrirni I per |
|s 10 IMEJ&EBJ.“UCHZO -600192NH-. A nore specific

'WE& qu ism{zﬁ%o S Ofmagﬁac % i@?}? y E&s%%lt cf' pgenyT X is not

S
oorg
13( 2) 16531—]126914 26pRjfic GApodinent,vaiendpid mmidhzole, nis 1, D is

210t LR RRERLCP i Sp RS TROE Wy o
i S not spahﬁo Bibodline Fobd Mbteicompass compounds disclosed in Feldman,
K.S., etal., JOC 61(19):6656-6665 (1996).
60)  E is not optionally substituted 3,4-dihydro-2H-benzo[b][1,4]thiazine. In
another embodiment, D is not optionally substituted 3,4-dihydro-2H-

benzo[b][1,4]thiazine. In another embodiment, A is not optionally substituted
3,4-dihydro-2H-benzo[b][1,4]thiazine. In a specific embodiment, E, D and A
are not all optionally substituted 3,4-dihydro-2H-benzo[b][1,4]thiazine. A
more specific embodiment does not encompass compounds disclosed in
Napolitano, A., et al., JOC 61(2):598-604 (1996).
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15 pi perazine. A nore specific enbodi nent does not
enconpass conpounds di sclosed in Castanedo, G M, et

wa@boo7/o8i3eadrg. Med. Chem Let. 12(20):2913- 291FCT/BODRG/047579

53) Eis not optionally substituted indole. In a

speci fic enbodi nent, when Eis optionally substituted
indole, nis 1, and Dis optionally substituted
tetrahydro- 20 2Hpyran, X is not -CH2O-. In another
speci fic embodiment, when E is optionally substituted

B o A AU o oo

pheny| whtnri fseilhmpmmicﬁnweﬁ(lﬁr&H)ddiese andtn is12 Bnisaws optionally
cormoue a5 GRSt Shp s s por s

(2002) compblusdd disstasedlin, Nairos|B., edalg Nuckinsies @ Nucleotides

Crer RS L00s (50, & Gand 2 e not el

algh) phaniglnot #dotinBOln a Shtkific EmBBdithenp,Sehdn E lﬁﬁﬁeﬁh@ﬁms 1,and D
does not enconpass _ conpounds di scl osed in S rcar,

et al . is epliRnedly swastituiedahenylpAas nobeptionglly substifntes phseyl In

55) A 'aﬁoﬁﬁf' sﬁéé?ﬂi@%ﬁ@d’iknent Ryifen3P RCGhbEn& Ma99i PBRbptionally
when E i s phenyl Dis optionally substituted

phenyl ,suhmumdup;henﬂ, andAA4 is openallysubphiwisd phepyl, nistnesr-O— A
enbodi , =S | i, -2 i fi .

= rhodi %cﬂ{e sp 151?] eﬁ%géﬁ%ﬁgggﬁ@nenﬁg&?sssgoﬁéﬁo&ﬁgﬁisfcio%ed in
2H i i déarose; N.osterl., anmﬁ@ga'_smz) 194 2- ssraatwaa)anyl A

o8alai AR BB A7 s RSt St e R g6y 70— A more

Yang, sfeclfic eaibodimentBoeone ¢ dbbdmpﬂ‘ﬂﬁmﬂnﬁhds disclosed in Fetterer,

;ﬁ(()tlﬁ)e é?r% ?M»gaﬁﬁ%aﬁdgiﬁ%)npm: Eea Isgeci fic

eshpdi 'Whén EVAGmAD lafe auapﬁtshanp suBstitute® phényl| Rei6 ndt NOCH,—. A
péci f FROTS BRI bodaE dBE° BRI KBHpREEsS SsIGS disclosed in

3'9 ?tltg?%gg%%gﬁ?y%gbs athedih 1@'124846&41@99:%)0?%? U., et al., JACS,
2t e a1 37981 195371 Soape B pLhatiars JALS. Chem, Comn,
Z:Jr‘gggl: tr?ll‘ejjr??’dzrpg@% | sxolpfl g(r)]fal I)(/) sLBs?i fﬂ?gldf Ipﬁenyl ,

n6bx 1,When E ipguinepeliney andihés 1.t iswotgihenyl. , Inarmdod specific

5 O ¢ st FhoR B AUl ALSE 1L MEE RN o por e
di scl os“emqm SWiﬁmeedlrrmlnt doek. noBientompiss m)mpounds dlsclosed in

2O 1 B ALl o b,

66) When Eis phenyl n is 1, and D is optionally substituted phenyl, X is not

-CH;-. In a more specific embodiment, when E is phenyl, nis 1, D is
optionally substituted phenyl, and X is -CHjz-, A is not pyrrolidine. A more
specific embodiment does not encompass compounds disclosed in Doherty,
G.A,, et al., Bioorg. Med. Chem. Let. 13(17):2937-2938 (2003).

67) D does not comprise boron. A more specific embodiment does not encompass
compounds disclosed in Shull, B.K., et al., J. Pharm. Sci. 89(2):215-222
(2000).

68)  When E is phenyl, and n is 1, D is not 2,5-dioxo-pyrrolidine. In a specific
embodiment, when E is phenyl, n is 1, and D is 2,5-dioxo-pyrrolidine, A is not
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58) E is not 4,5-dihydroi soxazole (i.e.,
4, 5-di hydroi soxazol e connected to D and 15 the

WO paHa$9335 noi ety). In a specific enbodi ment, WEnUR00&047579

4,5- dihydroi soxazole, nis 1, and Ais phenyl, Xis
not -OCH2-. In another specific enbodinent, when E is
4, 5-di hydroi soxazole, nis 1, Ais phenyl, and X is
-OCH2-, Ais not optionally substituted piperidine. A
nor e specific enbodinent does not enconpass conpounds

50 1) oBEERY, AtaoYEstissiic grlhodtnett e 525 BRSomiESs gompounds
and D usscm@eal ﬁﬂ’ﬂilley, .aum&ﬂctzuua&do hefedl Chemi Bethlé(l) 1-4 (2001)
S_1mdaz

- ecific_enbodi nent
85'5—'2 1D oL OB Al PP ISR D A ARG 10 Aot
OCH2- emBolifindtRl wREEAYE p hég’mz{rﬁl n BPED fsirot %Bﬁ@ﬁ'éll?ﬁﬂ)stltuted

does not enco ass compounds di scl osed in Fel dma
K.S., &tragydro yean. 1 Hymepsspedfic smbpdopgnt dogs net wompass

not ODEbﬁBQ{ul)dé (ﬁé@&e‘dtlﬁtl\ﬁglabe S. and Ito, Y., Tennen Yuki Kagobutsu
3, 4-di hydro-2H benzo[ b][1, 4]t thiazi ne.’ 'I'n—_anot her

enmbodi nkaiKogn [¥; ﬁédéﬂ%ﬁs(&ﬁ%?)b tuted
2”(‘@ di yd rngf% a&?@ Zﬂl?iﬂe&ltﬂ%%ﬂ% @ﬁt vJH%ngfﬁtiQ&{azole, nis 1, and

di men I'S not optlona st tute
3, 4-di li%/dmhem Keis nof bPCH24] tﬁhmm mmﬂmerab@chaminf daes not

cubst1 Phppds sOuBRSuE A5RH8 3Pk Rt Butocgy1202 1997).

ndhe siied dridcA erdnol aiboptichaly sulsdtitead hrdmssAcrﬁampadﬁc

gll? gl) ?%%%pg&enﬁgg%ééta%%bmm%g%éicsﬁosed in Humphries, K.A., et
PCT/ US2N0R/Eécttn! Thefil B4E(1i-3): F0L-403 (1993)

d oglr %ﬂ Elﬁ%e 1%&? enyi_bn 12 |10£111ed Dis substf[t)uted fphenyl A is not

d' hydr gRsiy1MACNGEe shed{fildbrabddifieR ®oes Mo eﬁbdrﬁp&s chbéunds

not optjonally substituted tetrahydrof uran.

speci f Aisclassdin Semidsdés it Synthesisd9sl 02@0*&3&@882% Schmidt, U.,
di scl ogegl iyA Aheh,: CBmm Slo: P4 (llgg'gf o?%%&n‘ii%ﬁ S, et al., Angewandte

Nucl eot i dés 5 T4A( 1&7): 143- 165 ( I S “not
i ndol i Ghemie11(Ipe46-048 (EMDi ment, when E is
ol | t
0L | e @0l R 3 DPBORR g SR Ll ebocimens,
an ot h elWhGp &;lﬁfowadlemi@dm irehtand WhisrphEnjls A isdwolt phenyln A siore
1, bstltuted hen S -
opt | on Qrgg{)(!h oesnnot ePco asg cXm{po &is éﬁ\clfﬁed A0 e
speci mesad:b@ds @,natt adoéblmm}nmmomgaﬁﬁ(bmmecmmamﬂ

Lscl osed , t al. . J. t
46D12) I8 1ol 1B paGL A B vl e SR Brbdmepy, when B o
opt i onphényl.auisst, Iahdl teid gheagly D is ot $HriatidaZbl-2(FHyohe.

S g: Lléglaenl 8}%:'&(5?{1‘5{)@ QL%Sa srf)%giﬁ%rlegn%r{)%?rggnt? %?123 l1|5.ni(gsphenyl, nis 1, and

X is —=O—, A is not cyclopropyl.

76) D is not optionally substituted purine. In a specific embodiment, when E is
phenyl, nis 1, and A is phenyl, D is not purine.

77) When X is —CH3-, A is not phenyl. In a specific embodiment, when E is
phenyl, nis 1, and X is -CHj-, D is not optionally substituted imidazole (e.g.,
1H-imidazol-2(3H)-one).

78) D is not optionally substituted phthalazine. In a specific embodiment, when E
is phenyl, nis 1, and X is ~CH}-, D is not optionally substituted phthalazine.
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RH, et al., J. Parasit. 79(2):160-166 (1993). 15 64)
Wen E, A and D are all optionally substituted phenyl,
WX2003/088885 - OCH2-. A nore specific enbodi nent POEESI904/047579

enconpass conpounds disclosed in Schmdt, U, et al.,
Synthesis 12:1248-54 (1992), Schmdt, U., et al.,

JACS, Chem Comm 13:951-953 (1992) or Schmdt, U,

et al., JACS, Chem Comm 5:275-277 (1991). 20 65)

When E is quinazoline, and nis 1, Dis not phenyl. In

i zg}ir e&?} eCItfolgﬁOHaeﬁmﬁl s@?&dZ \A?S rf)mﬁdln% ill-{lansa%gllglcgegﬂl}oﬁlmem
enbodi I’Wﬂi’dn Elisephengl ndn d papbXds eﬁﬁaemlmailo@ubnﬂquumututed 2-
Lawson, et al., Letters Drug Design & Disc.

1(1): 14”‘?8’3'("@(‘)@4) 66) Wen E is phenyl, nis 1, and D

I 80ppt |&Ib&idt)6pﬁdﬁ§lly §dbtsﬁﬂ1t¢ﬂ'hﬁ6bﬂhohﬁel I E@}Eemﬁéemﬁb@nnent when E
In a myre specific enbodi

1, D i ds Phgtilghig 1. yod dbisr i ol lf)ﬂ%'iﬂﬂtmnaﬁ}ﬂ Syb%ﬂéuted morpholine.

, Noreofta BY D ifbobHbRaly Absiuted ;ﬁB@&dlﬁb or plperazme
enbodlnent does not enconpass conpounds di scl osed

D8Rk t YWhercE As imidazele, n isgl, o P is\prionglly gubstigyted tnazole X is not
13(17)  R2B712% eélﬁggﬁ}bodﬁza,ntawﬂ&?ﬁ i08hi25MR! h €1, D is optionally

boron. A nbre specific enbod nent does not enconpass
30 comsubstituteditsaale,cadi isSNHH, A 8.t Op@pnaély subgtituted phenyl.

1380 SR8 A0 by sl i
enric}md$pmp|oﬁ1tmns efitieth. nBietoisuinsars Elalysbegmgmyrhqtncally&smheamﬁd or

D.is. 2, 5-di - | i dj A t
BN eI i o
enzyneitieqadsoreiién. dS&S ez0tJab e Nacaul.C Bwphtiovisrs, Rusahdreesnd Resolutions

(wiley Incesbiente, Mo Horfetgs1h Walefos n s ehaireedive 1331231977

Eliel, BELI Mb@h&ﬁszpy bﬁ@arddh Comp&iaids (McCRERWIINBIK,, 19628 mnd Wilen, S.
i s phenyl, and ,. Dis not opti ogglglﬁ% substituted

H., Tableseq I%Gsyhf@éwme%opﬂcq#e’i@ow@em ddibhshtEdiddgiv. of
Notre THmEPFRENRASTe BIARO dﬁgﬁbsd osed in Manabe, S. and
Ito,

Y., ‘Tennen Yuki' Ka og b Toronkai Koen Yoshishu
4?84@9@4:%{1@99@9 of thg inenfign o potewxBRAd | énhibitors. Specific

comp%ﬂﬁﬁ VEa J)fle%lgbdu% A'()S9,;(2'é!§,gi Fjg)éﬁ‘,idéi ota, #8%.2, 0.1, or

phenyT,
0.05 Lé\rfbodl ment does not 10 enconpass conpounds di scl osed

a%ﬁ.ﬁ/a?lﬁbm oua{lﬁ g‘e s{:leg&/\?’ ’I/[lgf-ﬁ) %hl.lgﬁ%rs( ]Sg)%zpﬁgoﬁogao’&nds Pave a

TPH1 r_rtEsa tlsq?t:i:; ht?out 10;325),03!] :kgg;flzs@gégg ront1 000 cinmgsdess thamheinTORH2 1Csq.

di’%rctic% a?%oimr;])oﬁxl{gp H hét élgmﬁcaﬂtly mh1b1t human tyrosine hydroxylase (TH).
For example, specific compounds have an ICso for TH of greater than about 100, 250, 500 or
1000 pM.

Particular compounds do not significantly inhibit human phenylalanine hydroxylase
(PAH). For example, specific compounds have an ICso for PAH of greater than about 100,
250, 500 or 1000 pM. .

Particular compounds of the invention do not significantly bind (e.g., inhibit with an
ICsp of greater than about 10, 25, 50, 100, 250, 500, 750, or 1000 uM) to one or more of the
following: angiotensin converting enzyme, erythropoietin (EPO) receptor, factor IX, factor
XI, integrin (e.g., 04), isoxazoline or isoxazole fibrinogen receptor, metalloprotease, neutral

endopeptidase (NEP), phosphatase (e.g., tyrosine phosphatase), phosphodiesterase (e.g.,
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al., J. Electro. Chem 346(1-2):377-403 (1993). 72)

Wien E is substituted phenyl, nis 1, and Dis
waasnsees ed phenyl, A is not 15 phenyl. A noPET/US2006/047579

speci fi c enbodi nent does not enconpass conpounds

di sclosed in Schmdt, U, et al., Synthesis

10: 1025-1030 (1992); Schmidt, U, et al., JACS Chem

Comm 10: 744 (1991); or Schmidt, U, et al.,

Angewandte Chemie 101(7):946-948 (1989). 73) Wen E

' d
oo SoBF b BRI Sy s,
vitrone@itrddeptdr.pTaawbilitof & compoynitbtoybind o (”ag emhﬂptécanfylocf these targets
n

can be %gﬁgg Igg%%n%%eussng rtng 08 c?@r? r@‘nprﬁr%] a‘gﬁc %d 91% reeq‘erences cited
above. @?fe@ﬁc&ﬁﬁ&&dﬁ 339‘?1§=)1nv§n‘90n[ad 1ot litHibit cell adhesion.

H i m dazol - 2 -one._ In a nore specific enbodi nent
Mbw Elmgnstﬁqqéﬁ? Fnanﬁnpl§ (qg BHEe: Aatsg S mﬂn]e(eﬁ ?rshqmns), certain

compoﬁr’ﬁs’ Jf'tﬂ@?rﬂ)ent’x&&ﬁ% nt‘Feadﬁfl c%@é th% Blﬁod)’@falﬁ V&P (@gy hesg kiun about

speci fi1c enpbodi nent phenyl, nis
5,25, X I §, 1,@.5, o5 G.61 mpenj;)n;ﬂcggxpgpgd 1n t]ns)bl@q Raspes into t'he brain). The

ability 81?(%121%?@% ?a% vﬁ%‘bﬁ%ﬁ’ Eoegrogﬁfh'e %Food/ﬂ-a% SRAEE chere determined by
methodsliaoyin, inBhe artndke, pg. i Rzt PZ)et mmﬁmm $5421-425

(ose)DR5g, A 47 ARGRRGEL W01 PARORIIE Y, i 78R8 2000); W

A. Banks|OWUA L 6t ol mwmmm+mxmwne) .
78) Dis not optionally substituted phthalazine. In a
%o:fmf C ﬁrrbodk. n E is phenyl, nis 1, and X

(Mﬁ%@ﬁ%ﬁ%nal |y substituted phthal azi ne.

3‘2@%’ e o iR LI e b b necds Rickin by ur, and by

methocBl’dEsduqureMen Eis phenyl, nis 1, and Xis -CH2-,

i s _not. optj,on tituted 2-

B e RSPy e e o P VA £ ol i
optlonﬂgﬂﬂibfshﬁlte&r@ﬁdzlﬁemyndm pyriBinesorphenyll canrgensrally bapdepared by
ﬁ\ is_not optionally substituted
theme%ﬂﬁﬁewpﬁa& ?ll\lone of E, Aor Dis opt| onal |y

substituted piper~idi ne or Ny(cpm)@i ne 82)Yen E |

oke,y ub,ggtl Br
neggroke wh s 8 30 Sty Yucived o)
vvhenE|S|mdazoIe nlsf Dlsoptlonally
substituted triazole, and Xis -NH, Ais not

optionally substituted phenyl. 10 Thi S invention
enconpasses stereonerical ly pure gonpounds and

er eons IIy enri ched co osi i ons of PHER,),Cly, Na;CO;,
GBI R a | yOoBynt h ed
v -BEy be NH yosy egCI:I\LIIHZO-—1/1 microwave
(HO),B 2

OH  socl,, Ethanol

Hy -
HN heat

@«W




resol ved using standard techni ques such as chiral
columms, chiral resolving agents, or enzynmatic
w0 e®olsassoHN. See, e.g., Jacques, J., et al., PCT/US2006/047579

Enanti onmers, Racenmates and Resol utions (Wl ey

Interscience, New York, 1981); Wlen, S. H, et al.

Tetrahedron 33: 2725 (1977); 15 Eliel, E L.

St ereochem stry of Carbon Conmpounds (McGraw Hill, NY

1962); and Wlen, S. H., Tables of Resolving Agents

and Optical Resolutions, Rendfg1(E- L. Eliel, Ed.,

Univ. of Notre Dane Press, Notre Dane, IN, 1972).

Particul ar conpounds of the invention are pot ent TPH1
wherein, fopexagmnle: Specific conpounds have a TPHL | C50 of

| ess than about 10, 5, 2.5, 1, 0.75, 0.5, 0.4, 0.3,

0.2, 0.1, or 20 0.05 BE i culkeN. s ar 8~y

sel ective TPH1 inhibifjors) Specific bnpounds havé\¥;ﬁil\

TPHL |1 C50 that isH N10, 25, 50, 18Q#250, 500, NZ SNH

1000 times less than their TPH2 1 C50 Particul ar 2

pounds do not ﬁ%gnifican |y inhibit hu tyrosi ne
N Oxyl ase. (TH). B, speci ftepnpounds? SN
2 50PT or'STH of gre terfthan about 250, 500 o
000 M Particul ar tofipounds dgNTOTSET gni ficantly ~nZ g,

i nhi bit human phenyl al ani ne hydroxyl ase (PAH). For
exanpl e, specificy qgnpqqnds have an | fo rPAH of
greater than about? 8 500 or

Particul ar conpounds bf the |nventiqDE§§2ng

significantly binUﬂ{e.gN, i nhi bi tHNth™ah 30 |1 G50 of
greater than about 10, 25, 50, 100, 250, 500, 750, or

1 0L, .o f the | owi ng: an lot nsi n

cSae¥lnbEwBRELER TR st Bencrolty By brisa daiy the method shown
5  in SchemetXwherein Rads OF; aXd D isplysigiitiime( €. 9., a4d),

i soxazol i ne or isoxazole fibrinogen receptor

ciTet gl opppt ease, neupral endopeptidase (NEP), §Fs

Sp ase (e.g— \r osi ne phosphat ase)
MI ester f . g CF334 \A&iﬁgj f'.8893 \r
006/ 04787 PDE- 4), pol ynerase, PPARy” TNF-

vascul ar cell adhésion nolecule-1 (VCAM1), or thk
vitronectin receptor. The ability of a conpound to
bind to (e.g., inhibit) any of these targets can. be

readily detern1n$d usi ng nmet hods known in the art, as
z 2 ﬁaces ciPd(BBh3)zipNa.CSpeci f| c

j entio [
% WhER, admi ni s’éfcg g@‘:—i 0 1%%?"?"(% g., mce,

0 nonkeys or humans), certain conpounds of O

t he |nvent|on do not readily cro§§=the bl ood/ b a|n
barrier (e.g., less than abo 3.5, 2,
0.5, or 0.01 percent of conp y | .ther|Oﬂz
into the brain). The abili i na i Y
compound to cross the bl ood el n barki erncan be
determ ned by nmethods known in thdarty See, e.g.
Riant, P. et al., Journal_of Neurochem stry 51: 421 425
10 (1988): Kastin, A J., Jehem&2om V., J. Pharmacol .
Exp. Therapeutics 294:633-636 (2000); w

wherein, for example, A is optionally substituted phenyl, biphenyl or napthyl.

Compounds of the invention can also be prepared using the approach shown below in
10 Scheme 3:
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A. Banks, WA., et al., J. Pharmacol. Exp.

Ther apeutics 302:1062-1069 (2002). 5.3. Synthesis of
w@09posa3ss Conpounds of the invention can be pPEpESM®A6/047579
by nmet hods known in the art, and by nethods descri bed

herein. 15 For exanple, with reference to formula I,
conpounds in which Eis phenyl and Dis optionally
substituted pyrazine, pyridiazine, pyridine or phenyl

can generally be prepared by the nethod shown in

Schenme 1: »3BH, CHO + H2N D Br HN D Br HOAc,
DCE heat 0 Pd(PPp3)2C 2, Na1 AN DBr + OHNH?2

AcCN H2¢ B[ ovave B GZ0H SCCl 2, Et hanol
NH2 (

: %%t O HNH2 ~HHN Y40 200771089335
(& US2086/ 047 2 Schene 1 mh@rﬁiﬁ; for exanple: Br
HZN N Br Bt)d2N N N N NH2 H2N Br Ls H2N Br | Br H2N N
HON n@~ Br H2N N Br | N Br X H2N N H2N N

Y

N - Z"
S~z 2 (Rg)m

21-4
<> Zn3

Scheme 3

wherein P, is R; or a protecting group; P; is a protecting group; P3 is OR; or a protecting
group; X' is, for example, O or N; Y and Y are halogen (e.g., Br, Cl) or an appropriate
pseudohalide (e.g., triflate); and each R' is independently hydrogen or optionally substituted
alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or heterocycle, or are taken together with the oxygen
atoms to which they are attached to provide a cyclic dioxaborolane (e.g., 4.4,5,5-tetramethyl-

1,3,2-dioxaborolane). The groups A, Ry, Rz, R3, R¢ and m are defined elsewhere herein. The
37
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Compounds wherein X is -OCR3- can generally be

prepared using the nethod shown 5 in Schene 2,
wob@reses3R3 is CF3 and D is pyrimdine: C cycPCIESIOBE047579

+ A CF3 base, heat AONC F( FN O+ OH

Pd( PPh3) 2Cl 2, Na2CO3 E AcCN H20 = 1/1, m crowave

(HO2B NH2 0 CF3 OH A ONE NH2 N Schenme 2 wherein,

for exanple, Ais optionally substituted phenyl,

bi phenyl or napt hyI Conpounds of the invention can

e 08 B SRR B BRI LAy
with r ElrdFia tlte Eche?ﬁei’shoNlﬁl dBdve) ohe-of thRer(l B AttHcRBd (B phefiyl ing? For
examplg, Z lzan_gl @"4 mayzhe gkdgyeqdegamgﬁ%g (WhJOh 1sls\lczfet:11ne2d lgerel)ngn while Z"; is N
and Z", is a carbon atom bound to the adjacent phenyl ring.

The individual reactions shown above can be performed using conditions known in
the art. For example, palladium catalysts and conditions suitable for the Suzuki coupling of
the boron and halogen-containing moieties are well known, and examples are provided
below. In addition, types and appropriate uses of protecting groups are well known, as are
methods of their removal and replacement with moieties such as, but not limited to, hydrogen
(e.g., hydrolysis under acidic or basic conditions).

The A moiety can be bicyclic (e.g., optionally substituted biphenyl). In such cases,
the starting material containing A can be prepared as shown below:

R3

Ry
Y XH B(OR)?' e ° XH
2

wherein Y, is halogen or pseudohalogen, and each R is independently hydrogen or optionally

substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or heterocycle, or are taken together with
the oxygen atoms to which they are attached to provide a cyclic dioxaborolane (e.g., 4,4,5,5-
tetramethyl-1,3,2-dioxaborolane).

Another approach to the preparation of compounds wherein D is optionally

substituted pyrimidine or triazine is shown below in Scheme 4:
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NZ"2 (RBRm1 3 OR3YLZ41 \ OH Z.3XH+Y A
NPi P2 Nz'2 (Re)m2 3 0 X, Z"4 Z% OH R3 NP1P2 "1 2
W@ ROyMN8IB5-Z1 1(a) O A X Z'"4 Z"3 1 OH R3 " Ne2r/ubhodey947579

Z 2 (R6)m1(b) Schene 3 wherein Pl is R or a

protecting group; P2 is a protecting group; P3 is OR2

or a protecting group; X is, for exanple, 0 or Ny Y1
and Y3 are halogen (e.g., Br, ) or an appropriate 5
pseudohal i de (e g., triflate); and each R is

i ndependent(l; glr oggp or optionally substi 21
al kyl E‘E al'kyl - het er ocycl e aryI
cle, tak yg

o-. to whi ch f ey are att ae$mbieato prow de a cycI\F/
d| oxaborol ane (erg., 4,4,5,5-tetranethyl - R1o
1, 3, 2- di oxabor ol ane) The groups A, Rl, R2, R3, R6 and
m are defined el sewher® herein. The 37 WD 2007/ 089335

PCT/ US2006/ 047579 i B{ies Z" % Z'3 X and Z"4
are al so defi OS'IthougI’f'd RPHalClapNgalOs
under st ood t kg i t NH,egar d t 0 AbBRIHEERETR, RBRWAve
above, onfe&Gof emis attached to thé phenyl ring. For
o]
OH
x\r,z1 NHz
I ~N
@ NYN '
R1o
Scheme 4

wherein, for example, X is N, O or S, and FG is defined below:

FG = B(OH), when E is optionally substituted Phenyl

FG =

/\B when E is:

O .

o}

N T i OH
o Y O
" - = 2

NH, NH,

o]

FG=HwhenEis: o
o
oM l/\N/ﬁ/U\OH
N NH, */N\) NHz

Ester derivatives of these and other compounds of the invention can be readily
prepared using methods such as that shown below in Scheme 5, wherein E is optionally
substituted phenyl:
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exanmpl e, Z", and Z"4 may be independently CR10 (which
is defined herein), while Z"2 is N and Z"3 is a

W@ 2000089333 om bound to the adjacent phenyl ringPCBUI106/047579
i ndi vi dual reactions shown above can be perforned
usi ng conditions known in the art. For exanple,
pal | adi um cat al ysts and conditions suitable for the
Suzuki coupling of the boron and hal ogen-cont ai ni ng
noi eties are well known, and exanples are provided
below. In additio types and appropriate uses of
protecting re well known, as are nethods of o
their re

ﬁ nH]qa/r ¢i dic Rer basic CaRshof, h&XpS) . Th
bi i (e.g., optionally substl \qf 1h
such Icases, the starti ng materi a ntﬂ' mg A can be
prepdbed as shown below R3 R3 (A2Y B(ORJ2 X, H Yz
X~H A2 Al wherein Y2 is hal ogen or pseuddfal ogen, and
each R is independently hydrogen or optionally 15
subst ijt@begoal kyl , al kyl -aryl, al kyl -heterocycl e,
aryl, %HFheterocycl e, or are t aken together with the
oxyge *8ms to which they are attached to provide a
cycli ¢ di oxaborol affe (e.g., 4,4,5,5-

t et ramet hy i %g'abor ol aaeh. AnotmFamCappr oach to
t he prepa conpoundsm*'h D5 optrionally o)
B;s Ztu e RY i HN tricaxditoes 1 S shown bel ow in R,
O 20017/ 089335 PCT/ US2006/ 047579 o

zj/ Il &H i9 THE or 1,4-dig e@Oé+
base qheat Rio RI0 0 OH Pd(PPh3) REG
NI - 12 ACON H20 = 111, nicrowave O E N\%NNHZ

R1o
Scheme S

An alternate approach to the preparation of triazine-based compounds is shown below

in Scheme 6:

Na 5N. HCI (1eq), over night
- H H
WNHz + NozN  n-BuOH:H,O (1:1) wN N N
Il Reflux (160°C), sealed tube h
N . NH
H H OH  dry n-BuOH/ tBUOK 3.5 eq.
.‘\\\N N \/&N + n -
\"/ N S NH, O 160°C, sealed tube, 2 days
H

OH

NN NH, O
YYN
NH,

Scheme 6
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NN R10O Schenme 4 wherein, for exanple, Xis N, 0 or S,

and FGis defined below FG = B(OH)2 when Eis
W@pio7osmB3 y substituted Phenyl FG = O O B WheeiI/ES1086/047579

OO0 O/'~-NOH\ OH _  ~*/v ~\ "NOHf SNH*1 i N

NH2 NH2 2 FG = Hwhen Eis: 0 OH NOH N NH2 *.-N NH2
5 Ester derivatives of these and ot her conpounds of
~the invention can be readily prepared using nethods

such as that shown bel ow in Schene 5, wherein Eis

S Bebe iy eis 4 bb ety ob iy P e YR Rpy

incorpdzhaitdifio c&xﬁ}&imﬁ&oi&ehhﬁentmnYFor rixarhple) @RP@ndsBARYEO D is

THF, Base 0
oxazole can be prepared as shown below in Scheme 7:

\ \>/ Br 9
g . P Pd(PPHa)zClz, N82003

OH

N _ .
< o \I NH, AcCN/H,0 = 1/1, microwave 0O
(HO).B Rs ‘
° . = OH

N |
\ N T \ NH2
o Re

Scheme 7

Using methods known in the art, the synthetic approaches shown above are readily
modified to obtain a wide range of compounds. For example, chiral chromatography and
other techniques known in the art may be used to separate stereoisomers of the final product.
See, e.g., Jacques, J., et al., Enantiomers, Racemates and Resolutions (Wiley Interscience,
New York, 1981); Wilen, S. H., et al., Tetrahedron 33:2725 (1977); ElieL E. L.,
Stereochemistry of Carbon Compounds (McGraw Hill, NY, 1962); and Wilen, S. H., Tables
of Resolving Agents and Optical Resolutions, p. 268 (E.L. Eliel, Ed., Univ. of Notre Dame

Press, Notre Dame, IN, 1972). In addition, as shown in some of the schemes above,
syntheses may utilize chiral starting materials to yield stereomerically enriched or pure

products.

5.4. Methods of Use

This invention encompasses a method of inhibiting TPH, which comprises contacting
TPH with a compound of the invention (i.e., a compound disclosed herein). In a particular
method, the TPH is TPH1. In another, the TPH is TPH2. In a particular method, the
inhibition is in vitro. In another, the inhibition is in vivo.

One embodiment encompasses a method of inhibiting TPH1 in a mammal, which
comprises administering to the mammal a compound of the invention. In a pz;u'ticular
method, TPH2 is not significantly inhibited. In one method, the compound does not readily

cross the blood/brain barrier. In another, the compound is a selective inhibitor of TPHI.
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OH R20H TFA/ DCM coupling O conditions oXyZ1HN Rs N

10~ RIOR OX* Nz1 N6 NH2 RIO Schene 5 An alternate
w@pprosskst o the preparation of triazi ne-basedPCT/US2006/047579

conmpounds is shown below in Scheme 6: Na 5N. HC

(1eq), over night 1 "4 ,,,,NH2 + I (NuN n- BuOH: H20

(1:1) "4 ,,,NNON Il Reflux (160C), sealed tube N NH

AHH/ I OHdry n-BuOH tBulK 3.5 eq. N~ NH2 O 160C,

seal ed tube, 2 days NH OH Q)i NNH2 ONN 5 NH2

?&ﬁ ﬁngeﬁ%(?rg?%\g 2%95 s%&ﬁg&% Wéay g%@(«%’c 1;%75%1(1 Iﬁ_giﬁlglng various

can beany of a v st ruct ur es,
dxsease%hﬁ diserders ardidted bylpempm:rdtsemtwmnowhmhmme athibitiag TPHI

wivioh R o2t SRS RN SR ok g g
embodim&tt, fRe n\hlﬁ’ﬁ{oﬁ%‘ﬁ&&ﬁh}ﬂlshéﬂiammuﬁstenmg @it patiehy a—marapeutlcally
or prop:lll:)Lrlla'ctlcr:r:]ilfyr gf%@;\él%e gmo%t ofa potent JE?H[}“_Ehxg_tlor I\l-Exmnples of potent TPH1
inhibitors are disclosed herein.

Particular diseases and disorders include carcinoid syndrome and gastrointestinal
diseases and disorders. Examples of specific diseases and disorders include abdominal pain
(e.g., associated with medullary carcinoma of the thyroid), anxiety, carcinoid syndrome,
celiac disease, constipation (e.g., constipation having an iatrogenic cause, and idiopathic
constipation), Crohn's disease, depression, diabetes, diarrhea (e.g:, bile acid diarrhea,
enterotoxin-induced secretory diarthea, diarrhea having an iatrogenic cause, idiopathic
diarrhea (e.g., idiopathic secretory diarrhea), and traveler's diarrhea), emesis, functional
abdomina) pain, functional dyspepsia, irritable bowel syndrome (IBS), lactose intolerance,
MEN types I and II, Ogilvie's syndrome, Pancreatic Cholera Syndrome, pancreatic
insufﬁciency,' pheochromacytoma, scleroderma, somatization disorder, and Zollinger-Ellison
Syndrome.

In particular methods of the invention, the treatment, management and/or prevention
of a disease or disorder is achieved while avoiding adverse effects associated with alteration
of central nervous system (CNS) serotonin levels. Examples of such adverse effects include
agitation, anxiety disorders, depression, and sleep disorders (e.g., insomnia and sleep

disturbance).

5.5. Pharmaceutical Compositions

This invention encompasses pharmaceutical compositions comprising one or more
compounds of the invention. Certain pharmaceutical compositions are single unit dosage
forms suitable for oral, mucosal (e.g., nasal, sublingual, vaginal, buccal, or rectal), parenteral
(e.g., subcutaneous, intravenous, bolus injection, intramuscular, or intraarterial), or
transdermal administration to a patient. Examples of dosage forms include, but are not
limited to: tablets; caplets; capsules, such as soft elastic gelatin capsules; cachets; troches;
lozenges; dispersions; suppositories; ointments; cataplasms (poultices); pastes; powders;
dressings; creams; plasters; solutions; patches; aerosols (e.g., nasal sprays or inhalers); gels;
liquid dosage forms suitable for oral or mucosal administration to a patient, including

suspensions (e.g., aqueous or non-aqueous liquid suspensions, oil-in-water emulsions, or a
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ORs CN OD 5 Scheme 7 Using methods known in the
art, the synthetic approaches shown above are readily
worp@708%B65 t 0 obtain a wi de range of conpounds.PEDDS2006/047579

exanpl e, chiral chromatography and other techniques

known in the art nmay be used to separate stereoi soners

of the final product. See, e.g., Jacques, J., et al.,

Enanti onmers, Racenates and Resol utions (Wl ey

I ntersci ence, 10 New York, 1981); Wllen S.éOH et

d SRAHIGHY), 3B 1AioRs, a(n%l%?&)rs wifl'dosdge uit for

water-aél%_g;leﬁggﬁem stry %f Car bo rrpounﬂl % ﬁnff W
parenterpd z;imnaﬁaatwq terf patient;) and viepllesolidsi(e. Bewmlhge pyamoephous solids)

that cﬁﬂS’e b4 ﬁﬂteg?@%dﬁd id Qos%t%?éerﬁﬁgu&teas % ﬁ’r p'ixbeglﬁe)rgl administration

Uni v. Notr e ess
to a peat-t i on, as shown in sonme of the schenes above,

' tar.ti ria
> AR A A oGO, 81 Bl e o
admmEStmtloWbtf hedmpoindsescEpiilsie ito de@hdzﬁi‘brﬂnahm&&ﬁﬁ nday be achieved
wing RGBS B e TR B o i
dehvefy sf:ﬂhe aexﬂvéwmrgeemam(d) fo thelelof Gblich. FoRdxaable,ddgpbiblid fay be

th the TPHis TPH2. In a artlcular
admmrﬁé?rﬁ%bn PP pROmas Toripylgiansn order e PYatestaherp ram degradatiarnzymes,

facilitat8 fiahé dpdrﬂiih difculdloi M8tenfDRRd eBOGHER @Eh@c\%\i}% Eﬁfé§ eI} nfmbranes.

t ho inhibiting TPHL in a mamal
gg\%ﬁl%@ gogHysaiublessamppungs misy hedrpaporaterbinte liguidsiosage forms

(and dbsHe! BMENiRBIC fof r@coﬁ éﬁthHj Wlth tﬁ@ﬁlﬁ%g”so-[ﬁ fé%_pge%tts emulsifiers

significantly inhibite I'n” one net
and sugfggiantssuch aadiut pot imied ta, isyclodeddinb (@gn abayctddextrin, B-cyclodextrin,

ConisA OBy B SOBOUD D3RP EREELNE TR g B 510751004

(2004)), habrasodty Ieabeasitd aEslusfam@,t drentafef and wa@i-aquEEoup @elwemﬁsj mh as, but

o BR84SR Y S ot s,
benzyl'lﬂadi'.o ata,qtmpylbye glycal, ig3-betylene plyuad Adiffetii ESmbditide Ndiethyl

T MW W

and seMe 6ild), glyt&rel, apieatyidedtul firyd aiohBl %Mﬂ?}%ﬁ&é‘llybdlls, fatty acid esters
ect nt of a potent TPHL i nhi bi t or "
of Sorbétla“p'i‘ﬂde'ﬂfx“ﬁgﬁl CIEQHEIS 1%%?@“&? $cl osed her e| n.

ARddriyeddlable domBaasss AR¢ adh $2 rn?&frﬁoﬂafh‘al 1Hfi)esd§ﬂ%fs'1863{r§ dg1n§ other

syndrone and gastroi ntestinal di seases an
te"hm%?é ipPYE i thesart cFern exagnle sagpartidled iof e cdmpound olayde suspended in

a hqul@mj%%l a ﬁ’ﬁio@usrfe nﬁGn ’(sr%)sé 8¢ ﬂ@aﬁaﬁ%\’y\"l&g LB lj@ﬂé Disc. 3:785-796

cinoma of th anxi ety
(2004)g yﬂap@mgtmle fonns of compounds described herem may be prepared by the methods

described in U.S. Patent Publication Nos. 2004-0164194, 2004-0195413, 2004-025 1332,
2005-0042177 A1, 2005-0031691 A1, and U.S. Patent Nos. 5,145,684, 5,510,118, 5,518,187,
5,534,270, 5,543,133, 5,662,883, 5,665,331, 5,718,388, 5,718,919, 5,834,025, 5,862,999,
6,431,478, 6,742,734, 6,745,962, the entireties of each of which are incorporated herein by

reference. In one embodiment, the nanoparticle form comprises particles having an average

particle size of less than about 2000 nm, less than about 1000 nm, or less than about 500 nm.
The composition, shape, and type of a dosage form will typically vary depending with

use. For example, a dosage form used in the acute treatment of a disease may contain larger

amounts of one or more of the active ingredients it comprises than a dosage form used in the
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10 celiac di sease, constipation (e.g., constipation
havi ng an i atrogenic cause, and idiopathic
weongngysai i on), Crohn's di sease, depression, dPEDESHE6/047579
diarrhea (e.g., bile acid diarrhea,
ent er ot oxi n-i nduced secretory diarrhea, diarrhea
havi ng an iatrogenic cause, idiopathic diarrhea
(e.qg., idiopathic secretory diarrhea), and traveler's
di arrhea), enesis, functional abdom nal pain,
. f [ [ i e I ( :
cheont SR hEKARE R, Siiglefip, £pBRHRlal JRHAEm b Yoptain
smallersymoirgsref omRaeromerst dfch<Chatiering®dimitoiteomprines than ap oral dosage

i nsufficiency, pheochkto to C .
form w3 AR UG SRR £ O ARG BRcs it bo apparent o
those siGyled i thee art. nSepae.i, Rérangroe s Ridsmateitivel Severresj ith edhdack

. ,tL.reat nent ement and/or prevention of a disease
Pubhd%9&3%§6Wﬂ§$?ﬁ§£§thieved whi | e avoi di ng adverse effects
33 fCiStZE mﬁtgéalteration 20 of central nervous
yé e a nin | evels. Exanples of such
verse effects includ agi tation, anxjety disorders
FBpaaEn Ol rposttas ObhedEon g TpF A R Epton can be

present8d Q8 Risdietd 863286 Etins, sirchbas, BcdreR6eliitea o, CalBR k.2l , @RSwable
IS I nvent] on enconpasses phar maceut i cal conpos] t1 ons

Th cor .
tablets)e gag) pis st aRgUisHemdriawisd e SR DRERS) o SULh doFagg AT Fontain

predeteHRiid<d A MRS BPARINE ii&%edi‘éﬁﬁpﬁhﬁ a9 Bs pRéfr&d PP L thlslof Ipharmacy
dosage, forms suitable for oral, nucosal (e.g., nasal, |

well knows torthess skilledgnibe arth fee aenerelly. femtingipn s fhasmeeesical Sciences,

18th ed|,Qvidck PEUIRHIE AMR0MA PA Pfdogyenous, bolus i nj ecti on,
’ntranuscular; or intraarterial), or transdernal )
dypicail otal dosage formuansgrepared bEzampirang dfe aftiva gegredientis) in an

. . i o | i A 1 : t | . . .

ocimar Gt O 1\l bl e g DAL G

compouatihg techniques hEs¢ipi3td candalges widk sqrets bOftgms depending on the form

supposj t.orjes; ,ol.ntnents; cataplasns (poultices);
Ofprepﬁ%?glggges %‘i/\g)éra X lm‘aﬁrﬁ%éoﬁ‘ngs; creans; plasters;

_szdﬁmlhéecrﬁ?heip afsehﬁ&lanﬂﬁ_sgs?rﬁ ta(lﬂetfg and am!les&ppmy?n @lie most

i nhal ers); gels; i qu 0S ornms. suitable for
advantagegps Gral HeRe AT LAeR o0 (ale 4B BE FRFES by srdard geous o

non-aq8é6uReEHNMfes( Subh doRFeTOMSs Odn BOFrepsred BYTohllitidhal methods of
suspensi ons, _oil-in-water enul sions 4

u or a 42 WO
pharmagyjo 7 gguerak PherTpageyia rompasgonsgckdesage Sms grg prapared by
unifomﬂ%ﬁ'iﬁﬁ‘n;%)atelf RHi B he 2BA0e lgrddibsts Wittt Hd RSRIE finely divided
. forms suitable for ~“parenteral admnistration to a
solid cagriesse pr bothnandsthen shaping fheqyoduct dnto the gesirgd|nragengption if necessary.

Do B Sp St sbng OB, EEPRELAM B s

Lubricandsvinaly sisodhd imnorpprated {vafiapditate tiss manufhoiunudbdosege &orowsi(e.g.

tablets)SUi t the node of admi nistration. For exanple, the oral
adm ni stration of a conmpound susceptible to

g?ﬁﬁ@%&é&@raﬁﬁoﬁ&ﬁ 11r;ach may be achi eved wusing an

énteriT coatrng. Sl arly, a fornulation may contain

PR s 0L 6] B0 i

subcutapenys unidsvemays (acluding bolus injection), intramuscular, and intraarterial.

Because their administration typically bypasses patients' natural defenses against
contaminants, parenteral dosage forms are specifically sterile or capable of being sterilized

prior to administration to a patient. Examples of parenteral dosage forms include solutions
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adm nistered in |iposomal fornulations in order to
protect them from degradative enzynes, 10 facilitate
WO e@negeBss in circulatory system and effect tPEI/1S2006/047579
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presented as discrete dosage fornms, such as, but are
not limted to, tablets (e.g., chewable tablets),

w@e aphess3s capsul es, and liquids (e.g., flavorepCT/US2006/047579
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l.s |3£1 X.l\g&rltabl e _vehicl es at can be used to
S[}r/?é thog erGK @BSag¢- @@Pn@n&oltvmt A mAO% iwater, 50% MeOH,
0.1% THRA | Sd‘lWB LQOLHRARDIS! kl 0% $htdrNo Fgl%fg?At BREIRLES 100% over 2

ncl ude: \ater for | nj ecti on adueous vehi ¢
min.; e 25y mliminciabsenvartion WP‘é@Pﬁl&th RGwmr' s | njection,

Darstnoase iR Qcé)dz@ﬁlm %&%ﬁ%ﬁ P wapd WA,(R'] 8t 989 TrA.

I njection, and Lact at I'njet
Solvexm-epmm Me Ol d 0% whter) (bé%sm B% ﬁ‘bhy‘l) tal @ @ver 2 min. flow rate =

2ml/mii0 6L Grade ki = 28RO YPT 0PVl ene gl ycol ; and

non- agueous ve es su ‘as corn oil, cottonseed

dYlpthog &a YIMCRACKS@PSr# 30 k S0etuny Soleanhes 90% water, 10% MeOH,
0.1% TFA; Solvent B = 90% MeOH, 10% water, 0.1% TFA; B% from 10 to 100% over 4

min.; flow rate = 2ml/min.; observation wavelength = 220 nm.
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I sopropyl myristate, and benzyl benzoate. 10 6.

EXAMPLES 6. 1. Production of tphi Gene D srupted Mce
wexono®3ss the nurine TPHL gene was renoved byPQBENE2006/047579
targeting essentially as described by Wattler et al.,

Bi ot echni ques 26(6):1150-6 (1999). The resulting
knockout animals displayed normal TPH activity in the
brain but drastically reduced TPH expression in 15
the gut. 6.2. Physiological Effects of tphl Gene

Di t M f h : ion. _
rhofd SR DDEA ST PPt A Crie U HR 1A Shivent B
MeOHhStl% QENI OIS floth aBorfta th ABost S0% pYEAIh.; floer @esre 2ml/min.;

along with wild-type (+/+) litter mates. During this
ObsewaMWQV@\enSthe‘?ﬁ%’émwere subj ect to a nedi cal work-up

;téf Hg&%fé‘faes’o 200 SUL6 Rk B ding Aol @ne90imM NH,4OAc in
roce ur es

esigned to assess the unction of the
water; Salvent Br=gMeCI‘§,)B%dmm| 19 ta Hbmeveri 2amin uﬂpycrpte -5 ml/min.;

st.ud th gous (-/-) knockout mice in the
observ E‘%‘E%’aﬁgl& er m§hd in conjunction with

hﬁk&{dazygsg?ﬁrye%s mmlﬁ myepe .5y, Solvane A = 18l NH,OAc;
nore reliable and repeata at.a 0 =
Solvent BriMeldF By ff‘ﬁﬁ 2 tg (%Qe/o ﬁyqrﬁ)ag iy L%l? &?%‘9 I?ﬂgeré min; flow rate =
4.5 mln' a“oﬁsaqfaﬁsmbelzﬁgth(érﬁmm and 25 had little or no

brai n"i sof orm of TPH&‘(-I;’E‘F SrUt'O@G/MOH
oMemml Men%ﬂ@@d{ RPSHe46%3 381 S9 — aPtawpEndy 7 Me
0.1% 'H':JE $81Q/E1[1PII-3- 64 ‘Nf‘ﬁOﬁY ?@)‘%rﬁrat;:rp i0S1 20aF 4,087 fedd toyl100% over 5

onin i munochem stry, which showed t hat
min.; ﬂ@wmatom 2. Swalémigr. e@hseyvaraeumele@gﬂm@éﬁm n the

ARJocO1ONTFA,; Solvent
oAy CHACEPHBE DRSSO oREALA-ARIOSOIATFA; Solven

B = MBOH.WIE% m&i\mﬁeﬁmmrﬂztpm ofer/4 in.o floptretedt grnalﬁmrbnobsewatlon

he #qo gsgrne had a decrease in thronbosis w thout
Wavel‘é“g;‘ rﬁ e ease in bl eeding or other adverse
i mtﬁ@d OOHSSMC-PAOMIE)N RBIBEPSHINEEL A0E 0% 78T, 10% MeOH

HPLC Ch | ] 0
it TS P AR B p 8 S 0o oo
over ME@%@? kAR BY? ﬁiﬂﬂhﬁ) éib@%xﬁﬂﬂid)tﬁﬁrawﬂeﬁghaﬁ 22(pal25tenm.
Unl ess ot herw se note e varl n
CbihedPn SiaEack U DS drosorae: SoluensR B idsh 35D, 135 MeOH,
1%T#)@té%‘?\¢er@g/¥ YBoPAKH, §835 M SHOISOIA,; 1B KMo B F009Pdver 2 min.; flow

0. 1% TFA; Sol vent B = 90% I\/le()—| 10%
rate =\¥a$ g1/mi@. ,Pb%fVFWn BW?IF%%FPO: 20 38408 4 nmin.: flow

r §4a% \Zﬁﬁ)orln% TFA; Solvent B
Ng{[?e]‘h%dé %@g%%? e 3%\?%%%%%&\%% A 2 000 oo
= MeQEE with 010% TEA-BY frommd n¢w0‘>§,@wvre41 mip; fogouie/E GHnl/mio,

observation Wa\%lél'né)t}-lrFAISMEmf rom10 to 100% over 4

Method R: YMC Pack ODS-A 4.6 x 33 mm; Solvent A =H0, 0.1% TFA; Solvent B
= MeOH with 0.1% TFA; B% from 10 to 90% over 3 min.; flow rate 2 ml/min.; observation
wavelength 220 and 254 nm.

Method S: YMC-Pack ODS-A 3.0x50 mm; Solvent A = 90% H;O, 10% MeOH, 1%
TFA; Solvent B = 10% H;0, 90% MeOH, 1%TFA; B% from 10 to 90% over 4 min.; flow

rate = 2 ml/min. observation wavelength = 220 and 254 nm.
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10 mn.; flowrate = 3 m/mn; observation wavel ength

=220 rim Method C YMC- PACK ODS-A 3. x60mm  Sol vent
wo2007088wat er, 10% MeOH, 0. 1% TFA; Sol vent BPET/O88%406/047579

MeOH, 10% water, 0.1% TFA; B% from O to 100% over 5

mn.; flowrate = 2 mM/mn. ; observation wavel ength =

220 nm Method D: Shim VP ODS 4. 6x50 nm Sol vent A =

90% wat er, 10% MeCH, 0.1% 15 TFA; Sol vent B = 90%

MeOH, 10% water, 0.1% TFA; B% fromO to 100% over 4

mn.; flow ra =3 m/ observ way

b n g2 hrminonds Mﬂ.‘?ﬁ“%gwﬁ%"l
90% th S-griggin- capagolc 4gid, MBOH,
10% water, 0.1 /TFA B%fromOto 1Q:p%over 4 mn.
flow rate = 3 m/mn; observatlon el ength :254
nm 20 2 : : YA Sol vent A =
90% ,_ M B = 90% MeCH,
10% 30% over 4 mn.;

flow rate ; observation wavel ength = 220
nm Method G YI\/C-P ODS- A 4. 6x50mm  Sol vent A = 90%
wat er, 10% MeOH, 0.1 Po TFA; Sol vent B = 90% MeCH, 10%
water, 0.1 % TFA; B%fro%no to 100% over 2 25 min.;
flowrate = 2.5 m/mn.; observation wavelength = 220
nm Mthod H C18 4. 6x2 Sol vent = 90% wat er 0(]330/

M. @Rixtgre DE2 Tamino-4ridichierog 15 ,Md# OBy, vidipol) oH-1-2-

naphm}fnﬁhlﬁaﬁ]{nqug %01 290 ‘?)Vﬁ'fd éls@hfbpyi—'eﬁiyla[rﬁﬁa% G. 63fjnmol) was

ath on wave
dlssol‘)\élﬂﬁnFlAOKnmﬂ- Ancigng. Tbe miutlsg Iwesiyeflpked @@WG&%@ hoyrgopAfter the

comp16t1<1rb  OELERS Qtlcgb jr?&%;“:%bb?ﬁqggi, sBlventat %ed]aggfotﬂ\@}e%&lon mixture

YJoover 4 mn. low rate =
was ex@rdcte with CHhE3 (Q0Mmdhandal £D € hQfirhl) = The @)I‘mc lqagemas separated and

washeéggz}hﬁgaﬁggfm,ﬁg chflggﬁgg&;, ﬂggtcgggefé}‘aﬁ%%gf 5’(0 %w% crude
intermedifeéH Thderlide I&ﬁpoﬂ@ Waodisadloed inlfmt of keGIN aﬂD%lrbvéHz@ in a 20ml
oo bAoA i SR RS s,
1.21maR)l &I%Baluﬁﬂ CarbOndid/NoaRAe. 42rﬂnma)\mt1 @atalfiidl amkonint B =

B%from10 to 95%ovr flow

dwhlorﬁblﬁﬁtwhenyw@a?%% F Qﬂu Ié% Hm_g 9 %r‘?‘rﬂoﬁMiSﬁ g&x&ge was sealed
and stnc"l'éaf ih'the %o@gvgma&t& aP 1 50X fo? - Pmiflutss) EMWed%y—thk(ﬁ]ffMlon

OAc; Sol vent = MeCN B%from 2 t 0. 20%, 0oV %?
througln @htq HEke ﬁbra%mcmmreteﬁqaﬁd dispalied 3p MeOH ang B, (1:1) and

pmﬁ%&&ra&%@ﬁf@f gﬁg%ﬂ@é@ﬁﬁ@mhm APt Fystdi. MYHeQRehbhed pure

nmm  Solvent A = 90% water, 10%
fractioyls ®k¢re evaporated in vacuo and further dried on a lyophilizer to give 238mg of 2-

amino-3- {4-[4-amino-6-(1-naphthalen-2-yl)-ethylamino)-[1,3,5]triazin-2-yl]-phenyl}-
propionic acid (yield: 46%, LC: Column: YMC Pack ODS-A 3.0x50mm, %B=0~1 00%,
Gradient time = 4min, Flow Rate = 2ml/min, wavelength=220, Solvent A= 90:10
water:MeOH w/ 0.1%TFA, Solvent B=90:10 MeOH:water w/0.1%TFA , RT = 2.785 min,
MS: M+1 = 429). NMR: 'H-NMR (400 MHz, CD;0D): & 1.65 (d, 3H), 3.22-3.42 (m, 2H),
4.3 (m, 1H), 5.45 (m, 1H), 7.4(m, 1H), 7.6(m 4H), 7.8(m, 4H), 8.2(m, 2H).

Alternative Synthesis of (S J
2-yl)ethylamino)-1.3,5-triazin-2-yl)phenyl)propanoic acid

6.5.

(R)-1-(1-(Napthalen-2-yl) ethyl) cyanoguanidine was prepared by forming a mixture
of naphthalene amine (1 equivalent), sodium dicyanide (0.95 eq.) and followed by SN HCI (1
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0.1 % TFA; Solvent B = 90% MeCH, 10% water, 0.1 % TFA;

B%fromO to 100%over 5 mn.; flowrate = 2.5
wOorkdomiose33s observati on wavel ength = 254 nm Met POOUBR006/047579

YMC- PACK ODS- A 3. Ox60mm Sol vent A = H2O, 0.1 % TFA;

Solvent B = MeOH, 0.1% TFA; B% from 10 to 90% over 4

mn.; flowrate =2 m/mn.; observation 15

wavel ength = 220 and 254 nm Method 0: YMC- PACK ODS- A

3. Ox50mM Sol vent A = 90% water, 10% MeOH wth 0.1%

coy i FEQRPLASTio, R FHISIEE 10 QT Pl

and p dgb&erofaéacubn\mehmgirhdbymsn A RS ¢compiletidatdfadaddion, solvent (n-

I S S e T T W

range. fI'h@lEqu&Q; sbQQf6nov e exdratied. with EeOAC (2% K00F aBd Eomﬂ)lnvdro.rgamc phase

observati on wavel ength = 220. and 254 nm % ?
was drigg oRpR a0 AT AR TR LI VERUa 1 BTYRGrEgr Bogugh TR
compomd %Qbugﬁe&b oltimf cﬁro%éf&@rapﬁ()’mﬁlhg 1 fhet DN Y9stem

over 4 mn rate = ohservatian

EtOAc\Amiém%ﬁg% Ao 15 For A SR AT PR (S 225 Beer soal.

: % | . HYeB(s, 1H), 7.9
N R GO, (T 10 s e o e AP 18D
(m, 2H);ALEMSB: RT iicd, M-db 888 yétedd71%vavel engt h 220 and 254

ri.m. . Met hod S:. YMC- Pack I

JoR kot Pridie B Gt Il hong Y oo,
cyanoghefidinel 4E6Ain 386 the anethod slmvaOd Seakemed6.mi n. ; flow 30

rate = 2 m/mn. observation wavel ength = 220 and 254

B nesyingnddr 95%921 Balt H?%QQ%%WR fidbiphenyis

acid O (O [/ NN NH2
2-am no- 4, ‘ [1,3,5]triaz
-(2-45 napht
(207ng, 1.21nnn|) d
(3.63mmol ) was dlssolved |n|150 m of 1, 4-di oxane. The
solution was refluxed at 90&geMN 3 hours. After the
conpl etion of reaction (nonitored by LCVS), solvent
was renoved and the reaction %Xture was extracted

A G fde GF 3 ag&xgg g ashrbd ©3( 48 Hide (100/1200$BBIMIIR M nethyl-

was separ ate
biphenyl-4- yl-rnethylamme (142mg, 0.606mmol), and cesium carbonate (394mg, 1.21mmol)

was dissolved in 1,4-dioxane (1.5ml) and H,O (1.5ml) in a Sml microwave vial. The mixture
was stirred in microwave reactor at 100°C for 15 minutes. Solvent was removed and the
residue was dissolved in CH,Cl; (20ml) and washed with H>O (2x20ml), dried over Na;SO4
and then removed in vacue. The crude intermediate was then dissolved in 1.5ml of MeCN
and 1.5ml of H,O in a 5ml microwave vial. To this solution were added L-p-borono-
phenylalanine (126mg, 0.606mmol), sodium carbonate (128mg, 1.21mmol) and catalytic
amount of dichlorobis(triphenylphosphine)-palladium(IIl) (21.1mg, 0.03mmol). The mixture
was sealed and stirred in the microwave reactor at 150°C for 5 minutes followed by the
filtration through celite. The filtrate was concentrated and dissolved in MeOH and H,O (1:1)
and purified by preparative HPLC using MeOH/H;O/TFA solvent system. The combined
pure fractions were evaporated in vacuo and further dried on a lyophilizer to give 21.6 mg of
2-amino-3-(4- {4-amino-6-{(4'-methyl-biphenyl-4-ylmethyl)-amino]-[1,3,5]triazin-2-y1} -
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washed with H20 (2x100m ), dried over Na2SO»4, and
concentrated in vacuo to give crude 10 internedi ate.
wab@7osasse conpound was di ssolved in 5nl of MEN/ESH06/047579

5m of H20 in a 20nl m crowave reaction vial. To this

sol ution were added L-p-borono-phenyl al ani ne (253ng,

1.21mmol ), sodium carbonate (256ng, 2.42mmol) and

catal yti c amount of

di chl orobi s(tri phenyl phosphi ne) - pal | adi un(11) (42. 1ng,

ﬁ}gﬁ'&m c“t?& %@i} _ eg d-h t1h8e, ;

phen}& gr vvavaea?lgagt or 2%5 §§é§8%sn§'§ggy§§d ol f o'i/\E}e_g) 698/(” Gradient
time < Hmi,i FlowR4torr 208l/min, oeaykleogth=280, SdiweritiA+ Patl® water:MeOH w/

0.1%FFRCEN LRI VLSRR NS HEEH S0HRE BRI = a55)

'H NM®(2e0 M, IROD Y6 2. 3o HE d. ;pus @4 (b, 2ET)j 488 (me 1H), 7.02 (d, 2H),

vacyo and further dried on a |yophilizer
7.4 G, B, L sBm i o1, o

{4-[ 4-am no-6-(1- naphthalen 2y|) et hyl am no) - [
1,637.5] t8viniEésis Sf 13 (e
46% L GlmleghydAiminoM.3
20 Gradient time = 4mn, ow Rate mn,

wavel ength 220, Sol vent A— 90: 10 vvater MeQH wW O 1

b

. 5. Alternatlve Syn
(S) 2- Ami no- 3- (4- (4- am no- 6- (R) 1- (napht hal en- 25
) I

2-yl)ethylam no)-1, 3. 5-t r| 2-yl) phenyl) propanoi c
acid (R)-1-(1-(Napthal en- yI et hyl ) cyanoguani di ne
was prepared by formng a ure of napht hal ene am ne
(1 equivalent), sodiumdicyanide (0.95 eq.) and

f &l intwvark dfy2,$5Midtlbrol d-motSholm- Z@@-ﬁ B@8akine (121mg, 0.516mmol), C-

oo HS RS e ebete g o Bt s rbonate G
1.03mb8élFwas AREoINE B ASDRIxah€ B 5D ndFF2 OF ] |5hﬁ%ﬁﬁa byt h%wave vial.

After conpletjon, of reaction, solvent
The mixiyse was Higet Iy Bifiewavpieaston Al G fox6 iecmés ) Selvant was
removd] &5 thRlkdi@uedwas dfs?(ﬂggd lnT@ﬁzéﬂg?@Mﬁ 2Rl Wished “M\ﬂSHzO (2x10ml),

extracted with Et OAc (2x1 cortbi ned organi
dried gyrgdla80drnddhere it wep e S@dueswas/mﬁwaby p@nem@de HPLC to give

20mg‘fﬁt@Hﬁec§19teQ§i\éf‘d ?f%d A=3RHE  The ﬂﬁ‘enrféﬂ???@ Wad tﬂ@lsdlssoll]ved in 0.5ml of

I\Eu“ fied b SCOc umm chr omat ogr aphy usi ng
MeCN and/ @ 4mlif $1.6hin E2@hmi¢roware vial.: Joahid sotutipn were etddei b-p-borono-

s i P ST o e L VL

catalymﬂpmoﬂnsoi(diphmH)bis(ﬁ?lg(mylphb&phlﬂe)aaamamurﬂli-l)) (2 .lOﬁEi‘@S%lT The mixture
Yi.e 71%_. 10 tle co

was schieandieadil tueafi Gotind feiok a1 L0 s bR 8w E By e

ﬁltratlo;mhmggh nelite NEhefilteatelivag cbﬁcebh&teﬁ%ﬂ@ﬁisssl‘v&dﬂn MeGHRaa81,0 (1:1)

and 6. 6%2)6. Sﬁntges%ﬁ, 25 . o/ ! .

Pyt by preparatve HELL usipg YeORBeO/TEASA s S¥sigin. Ahe combined
pure fidc}ions WyleasVapopatell i vacks b ftthér WHE® BR KYApPRAR AR 8ive 17mg of 2-
amlnoff‘sp-(éfj {4-morpholin-4-yl-6-[(naphthalene-2-ylmethyl)-amino]-[1,3,5]triazin-2-yl1} -
phenyl)-propionic acid (yield: 63%, LC: Method B, RT = 3.108 min, MS: M+1 = 486).
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OOH NN NH2 I I NN NH2 15 A mixture of
2-am no-4,6-dichloro-[1,3,5]triazine (100nyg,
wO2®0089383 ), 4' - net hyl - bi phenyl - 4-yl - met hyl anP@EUS2006/047579
(142mg, 0.606mmol ), and cesium car bonate (394ng,
1.21mvol) was dissolved in 1,4-dioxane (1.5nm) and
H20 (1.5ml) in a 5nl mcrowave vial. The m xture was
stirred in mcrowave reactor at 100C for 15 m nutes.
Sol vent was renopved and the residue was dissolved in

1.5m of H20|n a §n1 mi crowave vi al . Te this solution
wer e added L-p- bor & phenyl al anine (1

0. 606mmol ), & :

catalytic a NH
di chl or obi s(t al ladi @n(11) (21. 1ng,
0.03mmol ). The m xt wasy seal ed and stirred in the

m crowave react oF”at Fl or 5 mnutes foll owed by

the 25 filtration throughygelite. The filtrate was
concentrated and dissolved 1 n MeOH and H2O (1:1) and
Wéﬁéﬁueﬁamm@ﬁmamwda QO.&IFl’hE LEMhgplith@HinHR @AYo furan) was added

so| vent. system ' n act ons were
to a solitgn Rt a’tB’%ﬁ‘fq{m@S b aﬁ&fl’%ﬁ’ll &“8% ﬁyophi lizer
trifluokdin&hyRrismbt 1dimn@tTM%cmn (8181, (14-mmol) in 10 ml THF at 0°c The
4- am no- 6- - met hyl - bi hen Ethdy})réh 1[1
formed mgxtre waazqaﬁmgd ypto rqg;n % ?f?)g%g sjigred for 4 Qurs. T e reaction

mlxth CJASL@&Q %A@ﬂﬁ@m Hﬂ%mﬂ\ﬁﬂgl Sl SHiviréd @&Hrﬂlgﬁtcfh@ﬁoﬂm was
%8=0- 100% G adi ent

extracm vnlth Bﬂhdwmaté (3%12&@1) mlhe ovgpmiq lanei ‘Ha?%afaﬁ n&“‘?&“’ver

sodlmﬁ/gghgtemq{h% aﬁ%&g% I_<¢)9—_|'y': @wra&ﬁ‘ll t\Segﬁ'e @E%%f 1&%-

mﬂuod(‘.&@thylphlehﬁW(MWMO m@)ylsld?% (s, 3H),

%%3%@9\%%@ odtds {mﬁ?né(ﬁ?’l @Rtuoforiethfipheny)-

2,2,2 ﬁﬂﬁdﬂ@%ﬂﬁm@f (244mg, 1mmol) in 10 ml of anhydrous THF The mixture was stirred

for 205'11%9@{6&/_\?”&3:}?%%-)4( % céﬁ‘goxio )Egrlfﬂdq e éf%n% P?A ?U«ag added and then the

reacti@E ik tardvlas Mdted atNG2Cl fot 1 hiYurt. NA fter coolmg, 5ml water was added and

ethyl acetate (20ml) was used to extract the product. The organic layer was dried over

sodium sulfate. The solvent was removed by rotovap to give 267 mg of 4-chloro-6-[2, 2, 2-
trifluoro-1-(2-trifluoromethylphenyl)-ethoxy]-pyrimidin-2-ylamine, yield 71%.

In a microwave vial, 4-chloro-2-amino-6-[ 1-(2-trifluoromethylphenyl)-2, 2, 2-
trifluoro-ethoxy]-pyrimidine (33mg, 0.1mmol), 4-borono-L-phenylalanine(31mg, 0.15mmol)
and 1 ml of acetonitrile, 0.7ml of water. 0.3 ml of 1N aqueous sodium carbonate was added
to above solution followed by 5 mole percent of dichlorobis(triphenylphosphine)-
palladium(II). The reaction vessel was sealed and heated at 150°C for 5 minutes with
microwave irradiation. After cooling, the reaction mixture was evaporated to dryness. The
residue was dissolved in 2.5 ml of methanol, and then was purified by Prep- LC to give 5.6
mg of 2-amino-3-(4-{2-amino-6-[2,2,2-trifluoro-1-(2-triifluoromethylphenyl)- ethoxyl]-
pyrimidin-4-yl1}-phenyl)-propionic acid. "H NMR (400MHz, CD30D) 8 7.96 (m, 3H), 7.80
(d, J=8.06 Hz, 1H), 7.74 (t, J=7.91 Hz 1H), 7.63(t, J=8.06 Hz, 1H), 7.41 (d, /=8.3Hz, 2 H),
7.21 (m, 1H), 6.69 (s, 1H), 3.87 (m, 1 H), 3.34 (m, 1 H), 3.08 (m, 1H).
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(N O A mxture of

2,4-dichloro-6-norpholin-4-yl-[1,3,5]triazine (121nyg,
wO2®10%9388 ), C- 10 napht hal en- 2-yl - net hyl am nePCT/US2006/047579

hydrochl ori de (100ng, O0.516mmvl), cesium carbonate

(336mg, 1.03mml) was dissolved in 1,4-D oxane (1.5nl)

and H20 (1.5ml) in a 5mL mcrowave vial. The m xture

was stirred in mcrowave reactor at 180C for 600

seconds Sol vent was renoved, and the residue was

SOl eqhes S O %-%-J(\l ) ={4] -&-wﬁﬁlb&% (\yi P—tmgor%;%—g-
resi gm Vbi"'yxc'm dosy ropalpic ac gi ve 15

20ng internediate (yield 11% M1=356). Fhe

internedi ate was then dissolved in 0.5ml MeCN and
0.5mL of H20N 2mlL i cr onwave ot e s sol ution
wer e added L- ono- 7y,

0.0562nmp1), SV UM re-n. 2112mmol ) and

a catalytic anount y
di chl orobi s(tri phenyl Bhos | ne) pal | adi unm(I1) (2.0ny,

59 . The mixture was seal\gg and stirred in the

m crowave reactor at 150C for 5 mnutes foll owed by
t’]haeraBthﬂarhinbatunm flubhide((yh nde 1 i0tM. solttnfin [t¢tradtydrofiasin) was added

oGRS Ol s Y RGBS} i, 12Mmon i 10

ml THE @t g'n\t Thy $dréfed mbeureovdsi Wlﬁfhedm]f ®© rbomctinpamtwe aéd stirred for 4
hours. aegrgr ato%g'ﬁijcnxbr\éavgaysotg%l ﬁrsafltg ht%r 12d Irnll gg n‘%‘h&:i’&’rﬁf ét{rlrezdeovermght

The pr&fnﬂ[dFWaB Retrh&ed witr &hji(Renkd ?&bﬁﬂﬂ?y 2rpd orRhuik lldyeR Wal @bpdrated and
1,3,5]triazin-2-yl) - pheny pr opi oni ¢, aci.d

dried oggngodiwm snifetso g organic: S@V?&IS’V%H GYappigtedip give géspf 15¢-
methyltfﬁe Z’ﬁ%r&’%ﬂ&%@@éﬁ%«%m 6.8. Synthesis of

- (2- - 6- 2-trifl | -
(M Q}Dgiﬁﬂ%iﬁﬁ m@h;& ggwé)amﬂutmn;fnbaﬁ;l%ﬂpﬂmwv 2,2-
wituo ORI U35 b 156 gyl TR g Bl g Bt o

20 minsitdsyRjaomine-4, &-éichhdrymydﬁrddmxmﬁmg,amm@m vBag asidgd and then the

sol.ution of fh hy
resctiof ikl VR et (HORETR 1 AMREOPETPSUR eplifagaded and
ethyl a(:état%r(ﬂ()ml)Zwmm!e)i to Bxtkfct Iﬂle pidduet ”ﬂﬁ orghsic ldyer wed dried over
sodxun} %ﬁ{'ai egﬂggol%gwe§gggnp 9%?0%/2% eél% 565 rr?gng tchfog'(? % [1-(4-
methylphenyl)- 2,2,2-tr1ﬂuoro-ethoxy]-pynmldm—z-ylamme, yield 66%.

A microwave vial was charged with 4-chloro-2-amino-6-[1-(4-methylphenyl)-2,2,2-
trifluoro-ethoxy)-pyrimidine (33mg, 0.1mmol), 4-borono-L-phenylalanine (31mg, 0.15mmol)
and 1 ml of acetonitrile, 0.7ml of water. Aqueous sodium carbonate (0.3 ml, IN) was added
to above solution followed by 5 mol percent of dichlorobis(triphenylphosphine)-
palladium(I). The reaction vessel was sealed and heated to 150°C for 5 minutes with
microwave. After cooling, the reaction mixture was evaporated to dryness. The residue was
dissolved in 2.5 ml of methanol, was then purified by Prep-LC to give 14.6mg of 2-amino-3-
(4-{2-amino-6-[2,2,2-trifluoro-1-(4-methylphenyl)- ethoxy]-pyrimidin-4-yl}-phenyl)-
propionic acid. '"H NMR (300MHz, CD;0D) & 7.94 (d, J=8.20 Hz, 2H), 7.47 (d, J=7.24 Hz,
4 H), 7.27 (d, J=8.01 Hz, 2H) 6.80 (s, 1H), 6.75 (m, 1H), 4.30 (t, 1 H), 3.21-3.44 (m, 2 H),
2.37 (s, 3H).
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m xture was then treated with 12 nl of IN HO and

stirred overnight. The product was extracted with
weedhwylssset at e (3x20m ). The organi c | ayer wasPCT/US2006/047579

separated and dried over 10 sodium sul fate. The

organi c solvent was evaporated to give 2.2g of 1-(2-

trifluoronethyl phenyl)-2,2,2-trifluoro-ethanol, yield

90% NaH (80ngy, 60% 3.0mvl) was added to a sol ution

of 1-(2-trifluoromethyl phenyl)-

s st b @SV Ranibe 0o ammicb-(lstyrlongxy 2.0.2-
ni nut edrifiuo ’ﬂ%ﬂeﬂwml
| ol ) was added and then the 15 reacti og M xture was
heated at 70C for 1 hour. After cooli ng, Sml wat er was
added and et by e

t he product.
sul fate. The R
267 ng of 4-chloro- -[2
trifluoro-1-(2-trif Toor
n-2-ylamne, yield 71% m crowave vi al ,

4-chl or o- 2- am no- 6-[ 1- (2- T Pf | uor omet hyl phenyl)-2, 2,

2 (%Qldh@kiﬂdé@ﬁb@.tc%hb@é&d 9 BY 5infdl) was &ﬁ&smed th ﬂO‘HIpéQueousf 1,4-

4- bor Qnaq- L - n | al ani ne( 31ny, 5mmol ) and

dioxass 4 Siel F0UERE 17l SOiNE, bOrey AR YIS aCaqBbe fRection was run

overnﬁg'h@l M&ﬁﬁﬁh@&%ﬁ@@%@%&bmﬁ& SDRY PeRBbH! 5&?16%'111@1%uon was
percent of dichlorobis(t r{xg@eny’l phosphi ne) -

addedpaaﬂd| th%l pmﬁi@m yas grgactethvith gHhyd eegfate ozgalie lpygnwas separated and
dried B@élisgglu% stPHE TRE oﬁgaﬂ}dklg]@eﬁn Whels I?:va 5148 e 0.82 of l-cyclohexyl—

irradi ation. After coo t he ction mxture
222@1&@0@1@@01 vield @88ss. The 25 reS| due was di ssol ved in

20RO VWl DR 40 MU0 DYy BB 5

trifludzo-sthianol es(zmg 2ol or 60 il oF aBhydrotd THIF tHe-rhBetdneiwasatiored for 20

mmutg‘; @meéx%ef ﬁl&i l}l&lé%h%ﬁypid}ﬂ? 81&48}%’ &mgnaci)la was ﬁde then the reaction
mlxtllfedf@@Mh?a,ted:BSmD i&r T h%ﬁr (mﬂeﬁbbohrfé, 8fhl Watler wastadd€d lald ethyl acetate

(20m1% '\;Dﬁ uef&l to agﬁ_E'le pfocpﬂct H;'?: er_gap l(atzg) wasgd%gi <le_\lzéer S?Eg“’m sulfate.
The s@ vt W48 reﬂrxo'v'):d b r3tbvapto ivER02 3@ 8f §1ehlokble-[19dycY¥Rexyl-2,2,2-
2007/ 08 335 P US2006/ 047579 6.9. Synthesis of

triflugro-gfhoxy 2y EIRE R0, 2, 2-trifluoro-1-p
t m uhﬁ&m% Rl mcﬁlﬁofk—a&hmb@gmwm@%emz Qsthﬁumfa é%xy]-

NH2 Tetra | anmoni um fl uorid

Pynm(ctanq (%%mg,P bnm@@ Prehareme- Lrplteév}a&wm @flm&ﬁ)limaoa@aéd ml of
acetorﬁtrfl@ @;&PBP%&? Ok rﬁ‘l dﬁhﬁé’éus%ﬁﬁﬂl g%%ﬂﬁe ﬁl\/ﬁ Wvas added to above

solutlon followed by 5 mol percent of d1chlorob1s(1:r1phenylphosph1ne)-palladlum(II) The

: A, Extract
dri &d over sodium
rolbeap to give

I phenyl ) - et hoxy] - pyri m di

reaction vessel was sealed and heated to 150°C for 5 minutes with a microwave. After
cooling, the reaction mixture was evaporated to dryness, the residue was dissolved in 2.5 ml
of methanol, and the product was purified by Prep-LC to give 4.9 mg 2-amino-3-{4-[2-
amino-6-(1-cyclohexyl-2, 2, 2-trifluoro-ethoxy]-pyrimidin-4-y1}-phenyl)-propionic acid. 'H
NMR (300MHz, CD;Cl) 8 7.95 (d, /=8.39Hz, 2 H), 7.49 (d, J/=8.39Hz, 2 H), 6.72 (s, 1H),
5.90(m, 1H), 4.33 (t, 1 H), 3.21-3.44 (m, 2 H), 1.73-2.00 (m, 6H), 1.23-1.39 (m, 5H).
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m THE at OC. The formed m xture was warned up to room

tenperature and stirred for 4 hours. The reaction
worRoor/ss3mas then treated with 12 m of 1N HC P@mntis2006/047579

stirred overnight. The product was extracted with

ethyl acetate (3x20nl). The organic | ayer was

separated and dried over sodiumsul fate. The organic

sol vent was evaporated to give 1.6g of 1-(4 10

met hyl phenyl ) - 2, 2, 2- trlfluoro et hanol, yield 86%

%Bl((lrrg SyRiesiso %ﬁ 5-326¢ L’t-ﬁuar bk fmldm-4-

Tl_l[
im’mlﬁ bl EMT & clérous THE The m xture was

stirred for 20 nmimytes,
2- am no-4, 6-di chl
added and then_iHh
for 1 hour. Affer
ethyl acetate (20n® exNHact the product.
The organic |ayer wa Idrl-d over sodiumsulfate. The
soI vent was renoved BN ovap to give 209 ng of

R b mmsnh s s do acnlation o2 Mueraphens! (1 12 me

1mmol) B?lo Mil%lt‘@nﬁﬁf&us“‘l‘ﬂ?cﬂﬁ\&ﬁmfé hveds smdcfbﬁz@ﬁﬂnms #,6-dichloro-
4-chl or o- amno6[1 msthylphen l) -

pynmlcilppﬂﬂ(%lpg) I@IﬁgQﬂas (thaFrgclion W§ was heated at 70°C for
1 hour IRr Q&QHJg(, BRe %ltél'l\@e@ aﬂﬁe& %ﬁ@gthy@ aééﬂ@?bdml)%@as&f&@d ko Bktract the

aceto 7/ml of water.” Agueous sodi um
produCt: aTlmmmc(I@yeg whs dr@r&l)omsocba@esdﬂfat% Hisospdven wasrgypoved by

rotova}I RJC%I ve O%Hg% J’% g‘i:’ég?osp(ﬁgg e)nox%/l Pyndxmd e, yle.:ld 65%.
reeiittionnve e@ &ml/)a)sasecéat god wiitlyl 4+rbdoreed- fbﬂmmhﬁwy&-pynmldme

(33mg,{ﬁ.§%nz Z) boron Iée\té@ Ciﬁ%no 0(:3;1?]1 ggql‘sipgxgol? LH(? 1 rn?lacﬁ{ac%'?nmle 0.7ml

was evap esi due
of watedlj 6.3 @hMefthqueous. éi)dfdm ohrbonate g hel) ,wasaslded Bnalmylelsblwnbnkfpllowed by

P - to. gi 14,
5 mol foHhIrpeRisdg Phs AP BB e ZafRu Py T el gios was sealed
and heﬁ&dl‘ wg%ognyfdr médl;i%agtDe% wsy 1}71108%1\0&}6 )A{tgzr wca)ﬁhsl_alzgj mg &téao@xoniﬂ;ixture was
evapor'(ltg/cliQ tcg dlwnggz, the res1&luf._|),vas yhsquv%g in isghggf qqff’haggg ’a%cz §t? ;(rgduct was
punﬁeé bD;th I?eEchéFD{B givEl.9 ﬂlf%aﬁﬁno—g- kﬂ)[P 2-anidd-6 ﬂé—f(ﬂ&%@]eﬁ}d—z ,2,2-

52 WO 7/ 089335 PCT/ US2006/ 0475
tnﬂuor@ empxyg;mgugﬁyi}-phenyl)-proplomc acid. 'HNMR (400MHz, CD;O0D) 6

I
8.74 (st ri I @éﬁ%gs%ﬁy %?%aﬁw?s Q}f)%'lﬁé y??%?%p%%é%{ 32 g 3i0(§m, SH),

433 (n 1 B 33B4 (HRH)aT- | CF3 NN NH2
Cycl ohexanecar bal dehyde (0.9 g, 5mvol) was di ssol ved

'6'1121 0 rg tHEgE UF(Z%) 42-Ammo-3-(4-( 4-(3-(4-chlorophenyl)piperidin-1-yI)-
1.3.5-triazin-2-yl)phenyl)propanoic acid

Cl

| mmol ) was
e eated at 70C
was added and 15

-

OH
N_ _N NH;
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5 di oxane, to which 200ng (10 mml ) sodi um borohydri de
was added. The reaction was run overnight at room
wao eopesssure. After conpletion of the reacti onPCBIE2000047579

HC solution was added and the product was extracted
with ethyl acetate. The organic | ayer was separated

and dried over sodiumsulfate. The organic sol vent

was evaporated to give 0.8g of 1-cycl ohexyl -
2,2,2-trifluoro-ethanol, yield 88% 10 NaH (80ng, 60%

% %%gﬁ%pygg%%%dfr% é?frﬁ%’? L %It @an ad(dfg éo a soliltlon of 2,4-

d1chlorbﬁnakﬁler(1149f97ﬁimydmml); aii&IBDOhfgedlmbptapryketh\ﬂmnc (31 é@kni EHF at 0°C.

e tommi e e S St EBGIE me proauc
was ex{}ﬁéﬂe& i etﬂﬁ@cﬁaﬂﬂte BxRow). PiHd @fgam@(lhy'dﬂ gvassefaragtenduiried over
ed an thy] acetate 20rrfl sjgg to tract 3.(4-
Sodium $ifa omergam?éob‘fegéwa% evaapé? AR TP P2EmERIE SR
] I rermved b rotova to give
Chloro%gﬁgﬁ%?&gnc H@ % t{niﬁg? ohexyl - y P ]
tA infitreovaye e»nsﬂoy@ﬁ] chagaerirwrm %-c,i_ﬂcypM%@-GWP@P&BMWIRW% 1-yl]-
1,3, STrﬁ%@\&xftﬁxé' @bmm 1), 4—borono-L-ghenylalamne&mmg, 0.3mmol), 1 ml of

oro- Z2=am no- 1- cycl ohexane- 2 rifluoro-etho
acetonittle; arpyf)ﬂmld]f n@tn@ﬂ Meogs [scmmqn)carbonate (0.6 ml; 1M) was added to the

squtlogtP;ot?fgﬁzl Hx%gié%@ﬂ*l&ﬂo{o rH(BH)h% %}?H‘H%H aqu ll.l%dso ;Q[f)JmThe

reactiof aelsah atae séalw am@heaictﬁmdl $03Cdoo § enid0tes ovitht inggoway¢. oligr cooling,

the reaglort PRTET S0t FTAREHSH YRR Shegarfusanisrs ved a2 mi of
metharid? a\oas thﬁn\pﬁﬁﬁeli b\ya&epm eoglaad Ingno£2tatind 84 6- f40[3-61-

| th
chloropepy DrRiPRHLey ¥ ey Sl in Ary Rpbe P mistanie gt vl Nk
(400M€1izS€:?i3 B.rslg?(d52m 865‘(&@1—1')371@17 (masdi)th%r(frpdqq) 4V2i.’é(m, 2H),

puri f by Prep- LC to glve . 2- am no- 3-{4-
3.21- 3ah41(rrerHI 2. ¥henodky| -
2- trlfluoro et hoxy] - pyrlmd|n 4-yl) - phenyl) - propionic

afiﬁj sthresisWR (2SN Rin o3 B4-td-amifo R (A, 3 2- tithiodBHiz, 2
elrﬂetln %9)-P 3 & trigzihl2- Kén lﬁlﬁmc aeiddO( M
T HJ, 541-3—1%!! ghf T.73-2.00 (m
6H) 1 23 1. 39

53 1 WO 2007/ 089335
PCT/ US2006/ 04

.F Synt heS| s of
(S)-2-Anm no- 3- Yy N gy di - 4-
yf phenyl ) propanoic acid O F N_N NaH (80ng,
60% 3.0mol) was a ; '
2-fl uorophenol (112 5 lmol) in 10 m  of
anhydrous THF, the m Nwas stirred for 20 nminut es,
4, 6-di chl oro- pyrim diney(149ng, inml) was added and
then the reaction mxture iwas heated at 70C for 1
hIQAI.(8 eso%ogJonngol) ok aﬂﬁéd?fo a\gsiunsid e, apdtrifluyd-1-phenyl-

e pesuts
ethano?((:le’}ﬁ?rtlge, lmmo in %Smluosf%%h; ous 4§%tloxtane The mixture was stirred for 20

minutes, then added to a solution of 2-amino-4,6-dichloro-triazine (164mg, Immol) in 30ml
of 1,4-dioxane at 0°C for 1 hour. The reaction mixture was then warmed to room
temperature. After completion of the reaction, Sml of water was added and ethyl acetate
(20ml) was used to extract the product. The organic layer was dried over sodium sulfate.
The solvent was removed by rotovap to give 198 mg of 4-chloro-6-[2,2,2-trifluoro-1-phenyl-
ethoxy]-[1,3,5]triazine-2-ylamine, yield 65%.

55



10

15

20

25

product. The organic |ayer was dried over sodi um

sul fate. The solvent was renoved by rotovap to give
waa@d7m.gp3ed 4- chl or o- 6- (2-f 1 uor ophenoxy) - pyri m BCTES2006/047579

yield 65% 10 A microwave vial (2nl) was charged with

4-chl oro-6-[2-fl uor ophenoxy] - pyri m di ne, (33nyg,

0.l mvol ), 4-borono-L-phenyl al ani ne(31ng, 0.15mmvl) and

1 mM of actonitrile, 0.7mL of water, 0.3 m of

aqueous sodi um car bonat e (1I\/p was added to above

oL B80S BB 2 i g o
[1,3, Sﬂteazmpd’ﬁylaeuseﬁamg, G bahmed), 4armdoﬁueht;ﬂrényhlalﬁwtmg, &15mmol),

o TS e A B, B s s

above!koﬁhﬁtiﬁrr\/%ﬂomd Dy 1ol pércéﬂ&tdﬁﬁﬂﬁioblsﬂﬂ@hbﬁﬁpﬁééyﬁhfd) -paBadium(IL).
ie

The rBidf Esss!’ s f%%ﬁ%wgh T’%Ozlf‘ﬁ Gcf?%% FdAYtes by migrowave. After

coolirlg, tHd ré@EtRorEinRaE wiydia g%fé&témﬂ) dtyﬁesehwlrésw@wh@msgowed in 2.5 ml
acid, 'H NVR (400VHz S 8.74 (s, 1H), 7 (d

of meglugobqusﬁhergpq}nﬁqd with Psep-1)to gived2me 2}-33111@;5-31-.{11 [42:|n|;uno -6-(1-
phenﬂ 23232-(tﬂ}1u§1'd)-ethofy]3[q ig]mklﬁbyl]%l%ﬁy‘)@ro&ohﬁc act? MR

esi s of
(300 S)CEQBD R®.Z2 (&) JE8-20FH 1, L1DhT S2dph erty), Y/ 83w, SH)6.62 ¢ih, 1H),
t zZi yl ) phenyl ) propanoic acid Cf 0 OH
419 oy i P AR A RE Y 00007 bBesan pCT LS2006) 047570
3-(4- ChI orophenyl ) p| per| di ne (232ng, | rmDI ) was added
t .1a. s @ymithes SA-2% phi3o(56(4-aminer6-((R¥I-(Baphthalen-2-
i ol ) Y1 1800mv)- 1Bi5 tbazb 1dnﬂ2-lvt’mtrﬂpﬂlﬁﬁtaiﬁdE
at 0C. The fornmed m xture was warned up to room
tenperature and stirred for 1 hour. The ®roduct was
extract ed , et hyl acetate (3x20 . e organic
lled gpd dried O/veq 5 spdi WAsul f ate.
N t o NHve 328ng of
2-chl oro- 4- [3 4- dhl or phe yl)-piperidin-1-yl]-[1, 3,
5] triazine. A mcrowa 8l was charged with
2-chl oro-4-[ 3-(4-chl oroph nyI) plper|d|n 1-yl]- [1, 3,
5]tri azi ne (62rrg, 0. 2mol iy

4- b L ONO- ani 0
SRoRiBRaTs B iy B ed “éﬁ?’ Q?%l?lsfo-ﬁf"ﬁﬁa%nmwzxﬂ?thyu-
[1,3,5¢teintiae2 4 d{ahife (30mgd,N). Ivaml R dded grotetied-abdins J-y$94,5,5,-

temm&&%ﬁﬁﬁg’é%&wfﬁ#&%ym%y J-1-pronioic afid (SPmerRd Smmol) 1 ml of

acetorﬁﬁﬂetandm THAB S LWatedS A58 8b@Goalin B%bﬁﬂef(@ 3%59 EN)IFasadded to the
i ;}uﬁ? ‘wé)ég mcrovvave After coohﬁ&p he reaction

solution, tollowe 61qhg)raﬁ>1§ﬂgg§en sphige tpallagiymn(I). The

reactiéh Gs0MP4L delled: a'i_adrﬂea&ﬁ to 150°C for 5 mintues by microwave. After cooling,

the reaction mixture was evaporated to dryness. The residue was dissolved in 2.5 ml of

methanol, and was then purified by Prep-LC to give 7 mg of boc protected 2-amino-3-{5-[4-
amino-6-(1-naphthalen-2-yl-ethylamino)-[1,3,5]triazin-2-yl]-pyridin-2-yl} proionic acid.

The above product (7.0 mg) was dissolved in 0.1ml of 10%TFA/DCM solution for 2
hours to provide 1.1 mg of 2-amino-3-{3-[4-amino-6-(1-naphthalen-2-yl-ethylamino)-
[1,3,5]triazin-2-yl]-pyridin-2-yl}proionic acid. 'H NMR (300MHz, CD;3Cl) § 9.35 (d, 1 H),
8.57 (m, 1 H), 7.85 (m, 4H), 7.45 (m, 4 H), 6.94 (s, 1H), 5.58(m, 1H), 4.72 (m, 2H), 4.44 (m,
1 H), 1.42 (d, 3H).
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15

met hanol, was then purified by Prep-LC to give 5.1ng
of 2-am no-3-(4-{4-[3-(4-
w@ bdoonggsbenyl ) - pi peridin-1-yl]-[1,3,5]triazi n-ReyU20p61e47579
nyl)-propionic acid. '"H NWVR 15 (400MHz, CD3Cl) b 8.58
(d, 2H), 8.05 (d, 2H), 7.47 (m 5 H, 4.96 (m | H),
4.23(m 2H), 3.21-3.44 (m 4 H, 2.37 (m 5H). 6.13.
Synt hesi s of
(2S) - 2- Am no- 3- (4- (4 ani no- 6- (2 2.2-trifluoro-1-

p%gﬂyl- h
( 80|Tg, O v A cror6 3 i

2,2, 2- trlfluoro | - phenyl et hanol (176ng, mol) in 10
m of anhydrous 1,4- dioxane. The m xture was stirred
for 20 & then added t sol ution of

2- am no- oroHr|a2|ne(1|4 [) in 30m
of 1,4-drds o %\ U N'ﬁE§L%g$|onrnxuﬂe
was t hen marned to |roonlte eratuh Af ter conpl etion

of the reaction, 5ml of r was added @dd et hyl
acetate 25 (20rrfl) was us to extract the product.
The organic |layer was dried over sodiumsulfate. The

seL@mato-wag -ﬁzfﬁl‘leﬁéany'l EBETVAB, 516 D2 498 aiflineOf30mg, 0.1mmol), 2-
4- chl ro61[; 2-trifluoro-1-phenyl- etho y%ﬁ[}
boc-pyotecteq pmings3-{a- l’é R Antstameiidild-Se5dioxgBoiplymduty Bgeaist-vil-

proplcEfﬁJ /3&1829@1%0615%&1015\ 1mnq: bPNGRYGhiiHI&| anbas7 AN 8k r. MAlgieous sodium
| oro- ’[ 2-trifluoro-I-phenyl -et hoxy

carboIqe §O g]m]rqngzmbewgs 3ddeditpa lplggqmaveonqlnﬁqﬂqweg by 5 mol percent of
dwhlcﬂ‘o]ﬁ@(tﬁ?ﬂedylﬂﬂb@ﬁﬂllrl@j gél'ld?ﬁ&rﬁ@ﬁﬁg THE rbaCHBY Vessel a;?gj s8fled and heated to

actonitril of water. Agueous soO
150°C forSomimuges(0itlh mitTowavp. ter sdoling, tthﬁ reapldoremdxiug Wanevaporated to

drynes? USO8 oIRGB m of methano, and thep, was puified with Prep-
LC torgrac6.8ong oébetepmtmseds%ahado-énﬁi Heahe-6-¢1-hapithblen-Syl-
K t h ti

etnylaif8iiF 3. Bt e PR aro LSRRt e Mosi duc v

d ﬂ%xsabueﬂpnogu& ®. Si‘hg) \Oﬁs stirtddand. 1m1/\m%tFFMDpIM Iséluadn for 2 hours

P LC.to

to profide mt §P3 aind 3Pt B Re 1 aphiattaidty |- S FarnPet i L simiazin.2-
yl]-pyaado) -1py19gﬂo@cml@ addl dH OMI:iQQBﬁZCl% @%@IS ) 1@) %221 (s, 1 H),
7.74 qnm4 )47, 3610, 7S 5(3t5(m11ﬁ) i @53153 444 o] D) F%sud 3H).

Synt hesi s of

( 8)1e2- AyntRests 6£s)4- AMiA6-Fc4 (BN cvcléd g0- 2-
: methoxybenzylamino)biphenyl-4-yl)propanoic acid

OH
NH,

e

O
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yl)ethylam no)-1, 3,5-triazin-2-yl)pyridin-2-yl)propano

icacid O / /I H/ I OH 1 ,,,N~N~ NNH2 N ~/N NH2
woeurossmve vial was charged with PCT/US2006/047579

6- chl oro- N-[ 1- napht hal en-2yl-ethyl] 15

[1,3,5]triazine-2,4-diamne (30ng, O0.1mmol), 2-boc

prot ect ed-am no-3-{5-[4,4,5,5, -

tetramet hyl -[ 1, 3, 2] di oxaborol an-2-yl)-pyridi n2-yl -]-pr

opionic acid (50ng, 0.15mvol) 1 m of acetonitrile,

9Pl el P Sty AUEARRRE S BB AR o f Bhiion of 4

bromcp}phﬁgﬂﬂnﬂie((ﬁﬁ@mgbl 47 tmqgihn m@B-plyols:phmtyb)xyp‘btﬂdmbw dnizpldehyde

T

mlxtugé whsl ftﬁn\(tjmcwan@o aiadoth ﬁeﬂqﬁf@tﬁh@S ﬁ)lloﬁbﬂ byealdiltien oEBS ml of DCE.
| SSOl ve In
e SR P pypsprished vitha P e g ofer setiagt Sl g cfhe solvent was

remo }?{té give 656 mg of crude (4-bromo-phenyl) (3—cyclopentyloxy—4-
amn06 na hthalen2y| thylam no)-[.1, 3,5]triazin-

methozcyquzwrmpﬁ~ yirs pedif ohmed atepdmﬂﬂ% Supfisatien
]gg/sirj{?%ﬂ&%our 2 étiloxﬁi&l QhV$A) 5 &drmvaoé whO A AL DML @LBEb @ pheny1)-

rOV|de 1.

(3- cyczomntw@xs-%@ﬂfwrhmsyla -Ang, @mgﬁl o)), 4dorgnaghi no)

pheny'@ﬁﬁ fggg% fd.%gigé %hg r@%&i%{e{?&fg&l{:,} agg&s@w(s%dﬂ%a Ebar’bgaﬁhte (2 ml,

1M) wasgildedito 4bdve Sblul:fm(, figllowed) by § n8x percent ¢f dighlga(hﬁ 1H),

(mph?@ééy{?gbglg?pw ggg?ﬁ%,'ﬁg%%on ges_fgi(w%sy et}_lL d an% he1ated to 150°C for

5 mintfes by mitkG\0ave. (ﬁﬁéﬂcc@ﬂﬁh@pﬂﬁ rédcibn lmé(ﬁﬁe k=l &lvﬁlfbrated to dryness The

remdqga\ﬁ%it @hg%i{n@nlggZ % m_l} Q%Nge{qlm%zc; gNipéHi ﬁr‘é‘é CLC to Zw% mg of 2-
am1ncﬁ3 L -@yd‘tb;ﬁﬁ'en'ﬂﬁ@ﬁ hfﬁl@tﬁoﬁwbe ghé’rhirrob-:b’lﬁle'é]yt—ﬂlﬁ]lbﬁ@n&uc acid,

i am ne é rot ect ed

yield é% n-MRS ‘EQO M}B @Mﬁ@tfi@ﬂ%m?l(n{, ; PPl 450 D0 b, 2H), 3.64

y o icd 0
G 3ER ARy e oty Lo L ERYPATE ¥ 6 BRI I ol 731,
2H), Ta4@lo 2HD 7. 60)(n$, er) 8ri@(E MH)was added to a microwave

vi al , fol!omed by 5 nol percent of

digcfy or tB£§1§ LPAS. %‘ﬁ%@‘hﬂ?ﬁ-@ﬂldcﬁ%eﬁ 1 4.1he
" 3t Qe HieNy B ViR mitsIbG il ih proaiort 86icS

m nut es w1 T VE. AlIter COOf T me redctr o
m xture was evapor at ed to 10//~d(\‘yness "the residue was

dissolved in 2.5 m of nethano , and then was purified
wi th Prep-

Sodium tiracetoxyl-borohydride (985mg, 4.65mmol) was added to a solution of 6-
chloro-pyrimidin-4-ylamine (200mg, 1.55mmol) and 3-cyclopentyloxy-4-methoxy-
benzaldehyde (682mg, 3.1mmol) in 25 ml of DCE. 1 ml of HOAc was added, and the
mixture was stirred overnight at 50°C, followed by addition of 25 ml of DCE. The organic

phase was washed with water, and the product was purified with column (silica gel,
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LC to give 6.8 ng of boc protected
2-am no- 3-{3-[ 4- am no- 6- ( 1- napht hal en- 2-yl -

we@edwylosassho) [ 1, 3, 5]triazi n-2-yl]-pyrazol -1 -yl }peDUSI0E047579
acid. The above product (6.8nmg) was stirred in 0.1 ni
10%'FA/ DCM sol ution for 2 hours to provide 3ng of
2-am no- 3-{3-[ 4- am no- 6- ( 1- napht hal en- 2-yl - et hyl am no)
-[1,3,5]triazin-2- 15 yl]-pyrazol -1| -yI}proi oni ¢ aci d.
1HNI\/R(300I\/Hz CD3C1) S852 (s, 1 , 8.21 (s, 1 H,

hex fm@zﬁHPA%gn M t‘{ E?V’e fﬁ.’ﬁ’g 0% @gﬁf%-pwﬁm—#igb@ gﬁ{oﬁe{l{ﬁong-4-

methorySherfybirnime yielt 1% (cycl opent yl oxy) - 4-

A T SR R—

4-y1)- (ﬁe%wﬁbﬁtszlo&@&t eyhoybeRY fantifie (emﬁggg) lﬁnﬁlbll)l,‘r@ll)ormb
to a solution of 4 brono- H{gmne%‘g 2 ml,
phenylalanm«wmmpgaﬂa 95uRgld pasb e ARt &se;toamn@t HFoHE AOLF Ry brpate (2 m

1M) w%%%ﬁmtg %bé@é%lhéioﬁ Foibveal by0§ mlal %ex‘ébﬁd &f&&nmm@

HOAc was ad m xt ure

(tnphesylphomhmn)eraﬂinagimm(&k) The mac@np e'resaehwes sqalgd @Welaﬁawl to 150°C for
ition of 15
s mimfckah M Rivaia, &0 it e (80 OL AR RHFPAPHRSGY to arymess.

The residhe@at disaslved émd\sadl ofmethiroviamdtmirifiedovi@bBrapgl Gfto give 5.3 mg of

i T R L SRS s e

propmmcta!&wtyléfm oA én-mf(ummm DMBCEﬂa)yS m@gasmy,.mz (m, 4H),

3. 01(mE,2Ha, %.?Qg(%;@%,%&vgvﬁl) 420(m, 1191),446@ 2H), 4.68(m, 1H), 6.82(t, 2H),
| n S) ne (84ny,

687(d @%Wm%yt?ﬁ%‘%‘%?%%g ﬁgﬁ gsgn?ﬁ?( 46y, 0 22mol )

and 2 m of acetonitrile. Agueous sodi um carbonate (2
hesi 24 A 81(3 lopeniyloxy -- 5

nol pe e .’ lamig rm-2-l henl ro anoncacn

(tri phenyl phosphi ne)-pal l adiun(11). The reaction
vessel was seal ed and heat o0 150C for 5 m nutes by
m crowave. After cooling, khel eaction m xture was

evaporated to dryness. HNTE “NESI was di ssol ved in

2.5 m of nethanol Prep-LC to give 5

mg of 2 15

am no-3-[4'-(3-cy - benzyl am no)

bi phenyl - 4-yl ]\fcp pifoni ¢ aci d, yi & 5%7 " H NVR (400
S

MHz, DMSO- d6): .80 (m 2H), 1.62 (m &4, 3.01(m

2H), 3.64 (s, 3H), s, 3H), 4.66(m 1H), 6.61(d,

2H), 6.81(s, 2H), 6.88s+ 1H), 7.18(d, 2H), 7.31(d,

2§gdiu1¥1' éi%g&bxgltgoroﬁycﬁ%erﬂm %&ng, §.2f'r31(c§1) waklhdded to a solution of 6-
chloro-pyrazin-2-yl-amine (400mg, 3.10mmol) and 3-cyclopentyloxy-4-methoxy-
benzaldehyde (818mg, 3.7mmol) in 50 ml of DCE, 1 ml of HOAc was added and the mixture
was stirred overnight at 50°C, followed by addition of another 50 ml of DCE. The organic
phase was washed with water, and the product was purified with column (silica gel,
hexane:EtOAc 6:1) to give 50 mg of (6-chloro-pyrazin-2-yl)-(3-cyclopentyloxy-4-methoxy-
benzyl)-amine, yield 10%.

An Emrys process vial (2-5ml) for microwave was charged with (6-chloro-pyrazin-2-

y1)-(3-cyclopentyloxy-4-methoxy-benzyl)-amine (50mg, 0.15mmol), 4-borono-L-
phenylalanine (31mg, 0.15mmol) and 2 ml of acetonitrile. Aqueous sodium carbonate (2 mi,

1M) was added to the solution followed by 5 mol percent of dichlorobis(triphenylphosphine)-
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6.17. Synthesis of

(S)-2-Am no-3-(4-(6-(3-(cycl opentyl oxv)-4 20
woredohossBenzyv| am no) pyri m di n-4-yl ) phenyl ) pr opBeiDiU82006/047579

acid NN HN OH2ZN O " OH Sodium

tiracetoxyl - borohydride (985ny, 4.65mvl) was added to

a solution of 6- chloro-pyrimdin-4-ylamne (200ng,

1.55mmol ) and 3-cycl opentyl oxy- 4- net hoxy- benzal dehyde

(682mg, 3.lrnmol) in 25 M of DCE. 1 m of HOAc vvas

palladiﬁr%@?f%% oﬁe‘g‘?fbgéség%‘?we% Sélten!{eﬁ%\g l%ﬁﬁ %I'gg; SRS

microwgivas A fiea sonkisg) ¢l m'at:homﬂnuetnre wasjetdperqjed)thmtynms The residue was

aissorvBiy) 581 HaRaTel i proiftosnfiol il Ve krip Hye 55 me

of 2- anﬁlﬁo-C%h{41[61(P-)tf/d:lﬁpéiity}o*y)d-)rwﬂﬁ!x%lﬁnﬁﬂﬁﬁﬁﬂé)op(ﬂaﬂnd-yl]-phenyl}—
net hoxy benzy g};_am ne, vield 12% An Enr
propioje gridg yielgg%s. wxaﬁwmwpa@eal €t<ﬁn '2H), 1.62 (m, 4HD),

3.01(m QH?W ?33(?% @XJP' %‘3@31{),42( LED, 4.45(d, 280}, 4.65(m, L, 6,90(s, 210),

entyl oxy- oxy- benzyl) - n
6.95(s, GHJ)QVrﬂB(C), 2H£); MﬂﬁanL 7590(p)rﬂéiby V&lﬁfhﬂﬂr@ 642(5(&5,11"1)
0.19mmmol ) and 2 ml of acetonitrile. Aqueous sodium
AR Oritnbels B (5)-2-MmiffoSs.- -f’se-mt.mn gnﬁaiﬂli-on
folTo X 0‘, aAZY h- Iph xlpp{) \oic acid .
(tri phenyrphnos nmey-p a1 & 1Teaction
vessel was seli and heat ed to 150C for 5 mnutes

wWith mcrowave. Afterycooling, the reaction mxture
was evapor at ech i ~dryN N..The residue was dissol ved
in 2.5 mM of nethanol zﬁéprlfledwth Prep LCto
give 5.3 ng o '

{4-[6-(3-cycl

yl oxy- 4- net enz {| am no) - pyrimd
propi oni ¢ acrs "H NWVR

i n-4-yl]-phen )
(400 MHz, DMBO S1.46 (m 2H), 1 62 (M 4H)
4. 20( 1

3.01(m, 2 3.08(m 2H), 3.65(s, H) ,
Bodpimy tlragggoxyhb niﬂZnglggj(QZmlg;g) waS@dgqq tp the }qplutlon of 4'-
methyl]nél%‘}l -2 baﬂetgﬂg(e%nd 3 ronfd-pytesin-2 Wamifle 8 § mUPDCE, 0.1 ml of

nthesi's
HOAc pgy agd nfiztyre WaB-s(ivyd bupmighy kbsopm tendferature, followed by

additiofl B SHVRADEL! AHURLBAE bl gl ddhBE Witk RERR UMY flrfbeld it
column (silica gel, hexane:EtOAc 6:1) to give 100 mg of (5-bromo-pyrazin-2-yl)-(4'-methyl-
biphenyl-2-ylmethyl)-amine, yield 55%.

An Emrys process vial (2-5ml) for microwave was charged with (5-bromo-pyrazin-2-
y1)-(4'-methyl-biphenyl-2-ylmethyl)-amine (25mg, 0.071mmol), 4-borono-L-phenylalanine
(22mg, 0.11mmol) and 1 ml of acetonitrile. Aqueous sodium carbonate (1 ml, 1M) was
added to the solution followed by 5 mol percent dichlorobis(triphenylphosphine)-
palladium(Il). The reaction vessel was sealed and heated to 150°C for 5 mintues by
microwave. After cooling, the reaction mixture was evaporated to dryness. The residue was
dissolved in 2.5 ml of methanol, and the product was purified with Prep-LC to give 19 mg of
2-amino-3-{4-[6-(3 -cyclopentyloxy—4-methoky—benzylamino)—pyrazin-2-yl] -phenyl}-
propionic acid, yield 63%. 'H-NMR (400 MHz, CDsOD): § 2.22(s, 3H), 3.09(m, 1H),
3.25(m, 1H), 4.18(t, 1H), 4.40(s, 2H), 7.07(d, 2H), 7.14(m, 3H), 7.24(m, 4H), 7.36(m,1H),
7.72(d, 2H), 7.84(s, 1H), 8.20(d, 1H).
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Sodi um tri acet oxyl - borohydri de (1315ng, 6.2mml) was
added to a solution of 6 chloro-pyrazin-2-yl-anm ne

W@ 200/08p3338. 10mmol ) and 3- cycl opent yl oxy- 4- net hBXEUS2006/047579
benzal dehyde (818ng, 3.7mmol) in 50 mM of DCE, 1 m of
HOAc was added and the m xture 20 was stirred
overni ght at 50C, followed by addition of another 50
m of DCE. The organi c phase was washed with water,
and the product was purified with columm (silica gel,

??&@ﬂl‘% s 6F 2)5).29A Hiti6-328- (80295 2-trifluoro-1-phenylethoxy)-

T <vliplie z At Nt Yyl OXy-4- met noxy-
benzyI%T T ; 0 S process vi al
(2-5nl) for mcrowave was charged with
(6-chl oro- py zin-g- 25 o
yl)-(3-cy 7yl ) -am ne (50ng,
0. 15mmol ), 681my, 0. 15mmol

1, p ’
and 2 m of acet eousd sodi um car bonate (2
 reSsotut i d'F ol | owed by 5 nol
percent of dichlordbis(triphenyl phosphi ne) 59 WD
2007/ 089335 PCT/ USYeesMN047579 pal I adium(11). The

r i an vessel s seal ed h t . 91 -
AR, 58 S T B P 2805 vy
ethanol(350hipe 2\03 ey} o5 atlest THIF.dThaessturd wes stiged| for 20aminutes at room

tempergt{ﬁqs. ]9 s‘:t,\égg\ﬁ}){]o[qg 3 'gidlo@fé (?E(Srgg\%b%rp%%ﬁbgvtvgg?@c{e%da%%tthgr%e reaction

mixtur@ wAShefed af 7B rdrI-Kotk! ATRR YbNg te THIFNOXYeVapBZeds provide a
0)-pyrazin-2-yl]-phenyl} 5 propionic acid, yield 6% .

residue, WigVRVes dissqived IDVEDI 96 FtOAc  andehenivashed withgyates,pnd dried over

. A4 | " )
i S 84 g8l e 2.2
trifluoroH)-phah 3 2¢ehxyMeyrinfidBe( yieldl$9%. 7. 90(s, 1H), 7.95(d,

2 8.25 6 . ] | ; - -

sl el (s o PHEAGRLE s v - .02
trifluorpl )-phéryi ctindxyp)nyyinzdine-(20mk) Ghémyrdl) Mepemod-d-pbénylalamine (32mg,
0.16m1888;h y}]qulf &get%?{{gi%atﬁ%lq.éo 3 gxljaléc\a/r%tsj-{ ru%%lgl% gt%%i{l%cearbonate (0.42 m],
1M) waPhdddan aBbvdsolufisi FyilowadBierymol pareeial fledBdbddydrogen di-p-

5- brorm_éfyram n-2-ylamine in 5nm of DCE, 0.1 m of
chlorodicitlorqbis(dhtrrthutyiriiospkinipuR) dipalladatet The dgaclioariseighivas sealed
t roQmnd y i f3.-QNf
w9 RPN LPHFUS LA o e s
evaporptedith ideghess.t Thd Pesixhleunas dissollvedang@ed ml lo€ xeatieanel,@ad the pjoduct was

.. Lo .giye .of £5-brom-pyrazinz2s%l.- (4 - -
psinc e 0 T s BT 2t T B sl by
pyrimidin-4-yl]-phenyl}-propionic acid, yield 11%. '"H-NMR (400 MHz, CD;0D): § 3.20(m,
1H), 3.40(m, 1H), 4.25(t, 1H), 6.82(dd, 1H), 7.43(m, 5H), 7.57(s, 1H), 7.60(m, 2H),8.10(d,
2H),8.75(s, 1H).

6.21. Synthesis of (2S5)-2-Amino-3-(4-(6-(1-(3,4-difluorophenyl)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid

NH,
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An Enrys process vial (2-5nl) for m crowave was
charged with (5-brono-pyrazin-2-
wQ kgo7089335et hyl - bi phenyl - 2-yl net hyl ) - ami ne ( 25PgI/US2006/047579
0. 071mol ), 4-borono-L-phenylal anine (22ng, 0.11nmol)
and 1 m of acetonitrile. Aqueous sodium carbonate (1
m, 1M was 20 added to the solution followed by 5 nol
per cent di chl orobi s(tri phenyl phosphi ne) -
pal l adiunm(11). The reaction vessel was seal ed and

blee%lt d}iac}ﬂlq‘ngtgﬁng ﬁﬁoﬁd%ﬁﬂﬁ S0.R¥n1, TV iBVEYE wa@‘fahgéd to a solution of

reacti on Xture vvas apor ated t
3,4- dlﬂilrdy-lbeszaldélftyele (ed2gumasl) mid:(mluremeﬂryl)znmeﬂiyl%hne (1.70g,

12mm<g§ ll,B'Elg]at (S“gle a .%%H)g&r as gltrrlléd 1%‘9 toV\f'otopn P ep%rét&'et #hd stirred
for 4 hMrs[ (The 3e&YféhQﬂi§ﬂir¥ hned% reAtedBl it X nil @F 2 T Inm)- spwea Divernight.

The pl“éd}iﬁ!} v.fg;s;xe g%géﬁy g 5@8@?&%\2\'&1&%&}28@1% gt(qﬁrgg%f%layeg v%(cﬁfnbmed
t 1SO € Z M 9 fl-
and paés'é'}i fthl%u%ﬁ@ padJch')slhcﬁ g@iié’)ﬁl}lelﬁrl)kaﬁk s 7@;?5 (v@; I-D%;atSi : Séﬁ?ﬁ 1.9go
(3.4- dli_luwro-ﬂwmi)oﬂ ZMﬂw anob y1eh888%s  PCT/ US2006/ 047579
613@ (%&ﬁ%t W § ﬁﬂc %1) ?v deed t0a siolutlon of 1-(3,4-Difluoro-phenyl)-

“trifluoro-I-phénylethoxy
2,2 2-tp;1nome1hmorl{mzrpg,ehmnp@rm FambpETHE} thepmixtue pvasgtirged\fox 20

minutes 3P|uci°f% Fer erﬁ&g A Pt i?’m%o i gyﬁﬂgﬁ en ﬂwg}né’dlh ano )QZ% glded and then

the readtiGBMiRtuye vas ﬁear’dad af 70PBHor Theur Affter eodlang, IHE wesl eﬁamoratcd. The
20 m nutes_at_roqm__t er re. . . .
rsian e BPARSH B Y P AGRBERG st it s dfghgger sodium
sulfatedMthelddBnt BAs FEASHIABY rotbvepUd i vz @glofd-eilort0é -¢3,41difluoro-
hour. After cooling,. the THE was evaporated to provide
phenyly-2,2.241ifluero-gthper-Raimigines yield d0%n 15 M of EtOAc, and

t&ﬁ ?ﬂ‘ﬁg§ peskewd “51 YRERN) foR BflcidiaQd v %harg%@difﬂ&{m-chloro-fi [1-(3,4-

The solvent was renobved by rotovap_ to give
diflnor®gsheny DX, 2 2-triflugrayethox pl-pyrmidine (33mg, 0. 1mmol), 4-borono-L-

phenyléfa.lrlmeug gé 'Opll?')?rmf{)l) %Hg ﬁ} é@fﬁlhﬁh d4ha®. 7ot 5¢ \gatgﬁ O/Aq@ébus sodium

SS Via or mcrowave was C
carbormatet (8. 34,2 waéa@@qedz;o?_above solution followed by 5 mol % of

sl R L5 0 3P et v 1
150°C¥or$ nhutes ey anictowdve. afkr@obling, thé reaatien mixawewas evaporated to
drynesgo ThE PRSIV R IBIP B 2-HM Gdbeciolopepentiped Witk Prep-LC to give

10 mg bR M-gb-[1- (35 dlﬂuoro %henyl) -2,2 2-trifluoro-ethoxyl-pyridin-4-yl} -
chl or.odj chl orobi_ s

hosphlnlto

pheny asar palsacid, yid 31t DRGS0 MRE R S dgm. 110, 3:27Gn,
1H), 4*1@@&@0114)06 Y3eg lfI—E 738 Y5, o3y, IFRT.29@N,2HA BN, 2H),8.66(s,

cooling, the reaction m xture was evaporated to
1H). dryness. The residue was dissolved in 2.5 m of

met hanol, and the product was purified with Prep-LC

to give 4.8ng of

2-am no-3-{4-[6-(2,2,2-trifluoro-I phenyl - et hoxy) -
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pyri m din-4-yl]-phenyl)-propionic acid, yield 11 %

"H NVR (400 MHz, CD3OD): 8 3.20(m 20 1H), 3.40(m
wdakdoy/o80325(t, 1H), 6.82(dd, 1H), 7.43(m 5H), FCBUSRN6/047579

1H), 7.60(m 2H),8.10(d, 2H),8.75(s, 1H). 6.21.

Synt hesi s of

(2S)-2-Am no-3-(4-(6-(1-(3,4-difluorophenyl)-2, 2, 2-

trifluoroethoxy)pyrimdin-4-yl)phenyl)propanocic acid F

FO FFFyAOH O\ NH2 N 61 W 2007/089335

) fl e, (TBAF:

ro oic acid

(trlfluronethyl)trlmathylsHane (1.70g, 12mml) in 10
m THE at OC. gye m xture was warnmed up to room
tenperature an ed for 4 hours. The reaction

m xture was treate th"N!'Z Nof 1M HCI and stirred
overnight. 5 T préduct vvalex\tracted with
di cl or omet hane I( 3x20nl), th gani ¢ | ayer was

silica gel. The

conbi ned ansed through a pag
1.99g of 1-

or gani ¢ sol ven as evaporated to'giye
(3, 4-difluoro-phenyl)-2,2,2-trifluoro-ethanol, yield
90% NaH (80ng, 60% 3.0mvl) was added fo sol ution
of 1-(3,4-Difluoro-phenyl)- 2,2, 2-tH2N"uor®= et hanol
(212nmg, Inmmol) in 5 m of THF, the m xturg was stirred
for 20 10 m nutes at room tenperature.

. 4P empyitary @fr%cmlﬁpqﬁtﬂpnzr%mmngy-bfm&qhm@lﬂim@l la&?d mmol), 2-
amino- g]%pomﬁ aﬁﬁ@ | a 5}1?&%&&8‘63 Jﬁ%ﬁh%t e%rto@{)\’rcf 8 61 .5 eq) and

hour . er c ) was - evapor a
glaclamtldlassbﬁ/@ﬂ in di@bmmed'fanE(IMml) wasjsttrtmatwaemednmetamre

ovemlig@{ ef‘h%rfjgleq'ga H6a ?\gje%v lglgeéla\lrngh ?age%t\é,e epﬁd Washed with water.

ova 0 glve
The ozhgaimlcdaynrﬁvz{s]dr(eﬂ odved MdS@y and ﬁltered The filtrate was concentrated to give

enyl,) -2 triflu d'ne, ield 70%
the erfiifbabr i widmutidh B ica AP b e migtesontty)
(Hexafibattye deathfel= ﬂ@(ﬂb |t@ B@)®o kilve(@Bodt 400 mg of 6-bromo-pyrazin-2-yl)-(3-
di fl uoro- @ﬁ%ﬁ% )b )é 2-trifluoro-ethoxy]-pyrimdine
cyclonentylgry-4- y-benzyilaming: | Yieli&Vt-al ani ne (31,
OTd 51"8'@11 )mcﬂa\iﬂve‘ifialgﬁﬁtaﬁﬁ{ré GJUr&n@%&lﬂJﬂyl‘}’fB J@El%PentyloxyA-

Agueous_sodi um carbonate (0O
methogu&egzgl&amlpe) PG He) lag mypoly %pra;zgpd[f,-phenylalamne (30mg,0.144

mmolfiNDC1, Q81 g, Iro' mmdwg Shiggk (Pakl gﬁ&% g/'igéé'(i ggghggsrhl%mbxs

reacti on vessel was seal and heat e
(riphenyirhosphing)-peliadivaé megf @ €97 vuel) mps atlded. r Bl viabwas capped and

stxrredgat ;itss’gfg G§P§ nﬁgﬁ'tgg E—ﬁ&&?n %ﬁ%ﬁ&ﬁﬁﬁn Tli‘ﬁe ;eeafs;lhgxg e was cooled,
filtere@tlgpugiCatsyrigge flter and then separated bya reverse phase preparative-HPLC
using YMC-Pack ODS 100x30 mm ID column (MeOH/H,O/TFA solvent system). The pure
fractions were concentrated in vacuum. The product was then suspended in 5 ml of water,
frozen and lyophilized to give the title compound as a trifluoro salt (12 mg, 20 %). 'H NMR
(CDs;0D) & 8.41 (s, 1H), 7.99 (s, 1H), 7.83 (d, J = 9.0 Hz, 2H), 7.37 (d, ] = 6.0 Hz, 2H), 6.90-
6.95 (m, 3H), 4.78 (m, 1H), 4.50 (s, 2H), 4.22-4.26 (m, 1H), 3.79 (s, 3H), 3.12-3.39 (m, 2H),
1.80-1.81 (i, 6H), 1.60 (m, 2H). M-+1 = 463.
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10 nmg of

2-am no-3-(4-{6-[1-(3,4-difluoro-phenyl)-2,2,2-trifluo
WO 200208683y ] - pyri di n-4-yl }- phenyl ) - propi oni c aRC™US2006/047579

yield 21% 'H NWVR (400 MHz, CD3OD): 6 3.11(m 1H),

3.27(m 1H), 4.19(dd, 1H), 6.78(qg, 1H), 7.26(m 2H),

7.35(d, 3H),7.49(m 2H), 8.02(d, 2H),8.66(s, 25 1H)

62 WD 2007/089335 PCT/ US2006/ 047579 6.22. Synthesis

of (S)-2-Am no-3-(4-(5-(3-(cycl opentyl oxy)-4

wetﬁox%%eshm RPR2-RWiAE 3N a2 U A REFMND SRV RRINIL fheAftixYbenzvl)-

HN N -
3. cycl Spstyhaminolnyiazin 2 MiphchyDptopanoie agid | ) gos

mmol), 2- 5 anino-5-bronopyrazine (300 ng, pl. 724
mmol ), sodiumtriacetoxyborohydride (1.5 e¢) and
gl acial acetic acid (3 eq) in dighlc ettramoy 10 nl)
was stirred at room tenperagyre i ghgt,, Then the
reaction m xture was dil utf@dw ‘ acétate, and
washed with water The o |g. ic layer was dried over
; i I'N"ate was concentrated to
give the cgudel product | which was purified by |SCO
(Si@ flash &dlu chr omat ogr aphy) 10 (Hexane/ et hyl

acetate = 100/0 tam_3/2) to give about 400 ng of
6- br ono- pyr azi n- 2%@3-
cycl opentyl oxy-4 y benzyl) amne. Yield: 61% To

5 n [, th
ZTB raosﬁﬂlrpﬁfpio(ﬂ?\#?gﬁﬁgwgn%ygmggwggppml%y -4-methoxy-benzyl)-amine

(70 mgﬂi h%ﬁuﬂﬁ?ﬁyéc)et&{ih'ﬂé((ds&lw:ts 'Qidle@%ofﬂ?ﬁh%hyde (18.5 mmol) and
- bor gno- L- e%al ani ne nmol ), Na2

Sodlwwxa@@or me, oa'%:?mmoe)fgn@n( Qonﬁeptratnd agnets HOl was added
d
dropw%e?mél%}gé;gw) ﬁ\/l\égllé%&dée &Q@ %}#ggwf& Bﬁb&eé Bg a ro'oLljnnkgnperature It

WwWas cap
was thenidilnted vaith ¢ Cacavate Swashied tveith wate (3 X S:frﬂ)l)/ahfﬁd over MgSQ,. The

sotver s B0 EPSRESAEH] 80 T e PetlEePRRr Spopranp tho oo

cyclopreamememhaaeprew)amemidﬁh& (955%anGuddaeRCWh{IRSvas used in the
510 0 MeOH H20/ TFA sol vent syst em). The

next StﬁBP’%‘ o5 RS

oncentrated in vacuum The

pPTRE sqbrdm&pyf&m-g%&pglsﬁﬂopéﬁtﬁoﬁ} 4%e%k%en%9) I Amine (37

and 5h|||zed to give the title conpound

mg, 0.079¢ f‘}“&‘b‘ 3/as spbiceted t?r@ Suzelﬂ%ouphng ravRtIoR @egvagpbsi gbaye to afford 6
mg ofh?e ntié*éon%]?o&% (1‘315}%1 H3es %. Bl%lgflggCI%thg Q)Qs 3’5(57?31} g. ?Z.Lii; 1H), 7.85

(@, 2H)1, 75‘@9 (& 2EDH).8146.90(m, 3H), (4rr72 (b)) 1H)3 429 (s, 1EBLB,79 (s, 3H), 3.20-3.40
(m, 2%%%8?(%%)( D797 3m), 180G, b, 1 B8 @yl npd LB7,210)

6.24. Synthesis of (S 1,3-dimethyl-1H-
yDmethylamino)pyrazin-2-yl)phenyl)propanoic acid

(0]
OH
JIN\ NH,
/
7 N N
NﬁAH
N
/

64
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63 WD 2007/ 089335 PCT/ US2006/ 047579 6.23. Synthesis
of (S)-2-Am no-3-(4-(5-((3-(cycl
W@ 089835 4- met hoxybenzyl ) PCT/US2006/047579
(et hyl ) am no) pvrazi n-2-yl ) phenyl ) propanoic acid 0 OH
NN NH2 / i N OO To a solution of
(6- brono-pyrazin-2-yl)-(3-cycl opentyl oxy-4-net hoxy- ben
zyl)-amine 5 (70 ng, 0.185 mml) in acetonitrile (10
m ) was added fornmal dehyde (18.5 nmol) and sodi um

anoboro L 0..278
SRR o e oReae Cogpoenyef TR ma, 1145 oD 2
amino-PBromopyraZine (MO(tnlgl; e mammn rbbmileftnmedbdamir& domaplex €126 mg,

roomte at ur e. nd| e th e I
173 v B v i H TR S5 i ol Rbpol @ mb) wa
stirred M}S% temratmloweﬂﬁgmasme&mm thiktve eusithémdidited with ethyl

acetate,c\y@qhggga;fg d}?/g ,?cﬂ'yq%qsq:é @gﬁ{gﬁ%@ ;’ ﬁﬁ’@ﬂh @ky é%#r 3 \%%ch?centrated to

give 30@514? Bf YS-SHH@- Vhizet12 gluﬁﬁnbﬂﬁyl-hﬂ-pﬁﬁzﬁl -BiRietii)difie as crude
purlfl cation.

product M(lmtowgs pyadafer nextsjen repetion witbputthergurificalioRo fudrereld:
939, 2yl)-nethyl-anmine (37 ng, 0.094 mpl) was subjected
to a Suzuki coupling reaction as described above to

Aitled b daramowwmt%nl)t(ilﬁr@m&vﬁd@irayrapbwhnmw&)wq\m mg,

0.142 ng.%ggw%s usg i ag(%hzug%%up?%%%gﬁmn A cé—lb7e'd8a%oqr§ td foox%% mg of of

the titld dibmﬂdrﬁnd YidQ: $65%3HH NMR(CB;0D) 8148 esH)lH)ss 08 (€ SIH), 7.87 (d,

2H), 739 K, Qg{);%:l%sg%fﬂsré &1 4 8, 15 3.89%, 5B, 3.1\4*-5.38 (m, 2H),

210(3,(3‘;)1? AArEE73- (4- (5- ((1. 3-di met hvl - 1H- pyrazol -
) met hyl am no) pvr azi n- 2-yl ) phenyl ) pr opanoi c aC| do

%SM Ami 4 !—gngg—d ('i§§§3(naghthalen-2—
¥ethylanipo)d L5 friasig L ylasxnhenyoronsnoicacid 145

o]

H NH2
N N O

72]

OH

To a 250 ml flask, R~(+)-1-(2-naphthyl)ethylamine (400 mg, 2.424 mmol), 2-amino-
4,6-dichloro triazine (373mg, 2.181 mmol), anhydrous 1,4-dioxane (40 ml), and N,N-
diisopropylethylamine (1 ml, 5.732 mmol) were added and heated to mild reflux for about 4
hours. The reaction was monitored carefully in order to avoid the formation of the
disubstituted product. (It was observed that the longer the reaction, the more disubstituted
product is formed). After 4 hours, the reaction mixture was cooled and the solvent was
removed under reduced pressure. Water was added to the residue, and the solution was
sonicated for 2-3 minutes. The solvent was then filtered, washed with water and dried to give
540 mg (83 % crude yield) of the mono-chloride, 6-chloro-N-(1-naphthalen-2yl-ethyl)-
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am no- 5- br onopyr azi ne (200 ng, 1.149nmol), borane

trinmethylam ne conplex (126 ng, |[|.73mmol) and gl aci al
w@e@riogesatid (137 ng, 2.29 nmol) in anhydrous PEL/082006/047579

(3 M) was stirred at roomtenperature overnight. The

reaction m xture was then diluted wth ethyl 5

acetate, washed with water, dried over MJSO4 and

filtered. The filtrate was concentrated to give 300

ng of
[1,3 sgéﬁ&e@zm&ﬁ%nwgmwv)as(xée@tf&iﬂﬁh% s&éﬂea&ag%g thatuMher

Yam™ne as cru pr oduc use or nex
punﬁgqt@,@ reaction without further purification. Crude

(b -0 1-pamiphalens2 oty D11 Slraging 2-Gpipe (00 me
0.30ouimynb))aﬁqtme—b@ttﬁcynyboﬂﬂaﬁhnﬂoﬂ-(mujomyaphmgebmplohheacld tert-butyl

5 ester(i,é %éoﬁé?' [ n(g} ctl on des r| bg(%agbov%séyo af f 1sopr0panol @
ml) waSRIRkd lbver dight, S'I‘hédd)ven8vs&5 rélﬁovéd‘i)nde? rétficed presdidilk and the

residu%isi?ags s&d : Zd(:H)g in gql};/?ag(;%qg 15%3 8§léq%1}va(g %}terzezl)za'nggir:gsge& ?pﬁh ethyl acetate.

The fildizke Zvai%ch&él%&d ahOeRddEssBlved in 2 mixture of methanol/water(QO 10) and
no-

(S - ﬁ - am no- 6@(%3) ( napht hal en- 2-
puﬂﬁ?ﬂ %P RYFRRRtHEr LG, usmsq Fyndire -1 B&(woaﬁ@mym )Jalcgbmu c
10 (MeOPPHQOﬁ‘ FA (s&i;de steh) ITH %Xré fr oﬂélklgere }Qra%lr?eﬁclmgi CXBcentrated to

2- napht hyl') et hy am ne
give 5.%3 pf PQIea?fPﬂ%ct;Z@)- {4;(4- amlemﬁeﬂonanhﬂwéemé Y13 avtgni®){8,8,5]triazin-

2yloxgrﬁlllénalrl}gig%g?ﬁ%ﬁgérﬁrﬁ%rwe%ﬁ%%epr&é%ggg zlc:1d rg bm ll\l'estar é%]S% yield).

addie hbaY&aperldQCMS_ang,éf 083mrhiol) vedsai_lssollvedhn lﬂflﬂuor'ﬁmaetlc
: ac1d/d$c%€ilgxlo%xpe%% Sm-f)eiln'glgr cﬁ%f:sr?er %uéclg%&xglagrr g (.)%vgr I?% t. dl‘he solvent was

or mati1 on of
15  remowedsmdeertdubat pickaird. oTheresidne waahén fHd;lssbhied A0 & nixture of

di substj.t.uted t f d t h th
methaRoiARHF0C) A LRSS s P BRIV LG & SR, C38 OBD
100x3x)mmd:oumdﬁ (McON/EE0/TF R S6HER: sydehndl MRS ﬁﬁ@uéﬁ% wée

and éege sol ution was sonicated for 2

combieg afl conceniratsdupdt regueetaTER U 19 affqrd abguishad, vmch was frozen
and lybphidize@ RflgHE |4e}q§b@ i t‘i/tf‘e corithuid As83TPA GhlY gﬂ gg ﬁ%ﬁ}h 'D;Ifx)

e nono-chl ori | or o- N- ( 1- napht hal

20 (CD:QB) 46 Hoo @BQ@EIB b@rms@meﬁmaa,?m) 5.37 (o, 1H), 4.19 (m, 1ED,
3.17- iﬁgén £ lag?d n)Z qg whi ch was used for the
st

nex e|6re t further purification. A
m xture of
6628 oSunthasis of(Siknhmise-dyi-(drimino-61(R:-Eibirlenyha-v0-2.2.2
' i Xxy)-1,3.5-triazin-2-yl)phenyl)propanoic acid
NH2
25 A mixture of 1-biphenyl-2-yl-2,2,2-trifluoro-ethanone (300 mg, 1.2 mmol), borane

tetrahydrofuran complexes (1.2 ml, 1M in THF, 1.2 mmol) and S-2-methyl-CBS-
oxazaborolidine (0.24 ml, 1M in toluene, 0.24 mmol) in THF (8ml) was stirred at room

temperature over night. Several drops of concentrated HC1 were added and the mixture was
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0. 300 mol ),
2-tert-butoxycarbonyl am no- 3- (4- hydr oxy- phenyl ) - propi o
wor@7mgdsas tert-butyl 5 ester (102 ng, 0.303 nmedd/Us2ede/047579
pot assi um car bonate (82 ng, 0.594 mol) in isopropano

(8 nm) was refluxed over night. The sol vent was
renoved under reduced pressure and the residue was
suspended in ethyl acetate. The solid was filtered and
washed with ethyl acetate. The filtrate was

stlrrecﬁgotrﬁgnt f %Ee% él?l(e (?ltef)rt] éﬁ%‘ i Oill %y%égn B@rogxa)fograghy Ehexane/ethyl
acetatp FEIOV@itd ¥/2) tdCgive 200 nag SEnbiphendlS-yBB2 2 @oRB&sethdhol (96% yield).

¢ M aborsalbiial @38 fimdd ] Terch e it Rahiipgs T (10 m)

Sodlugghﬁfnms nig, ABTH mmol) was added all at once, and the rmxture was stirred at

[ 4-am no-6-(1-na hthalen2y|-ethy|amno)-[ 5
room femipsratyre for 30 minutes. The solution was then transferred into a ﬂask that

contaif¥i %Ml eﬁ@i%ﬁldf}zzmhﬁfot-zt @%&ﬁé’&%ﬁgﬂx\él(@% H&D@H%@'rﬁﬁfoi') in THF (20

aci d tert butyl ester, (28%yield). The ove proddct
ml). Thomigfuragwassires 3t ropm t@kinngr@twe avemighti Water waa@dsiqdcﬁnd the

mlxtu?éévgé Hef WRE G @ﬁlgrlg tgé%ft/ﬁé Fﬁé%l %bgltlé &ng %%%a{a%lﬁfég\?\g]&h water, dried

nper at ure over
over Mgﬂ@n ané thenawnperdssed ©. giTh 400 sy afirrudwmprodietr2-amino-4-(1-biphenyl-

-2 29159l ve e .of nethanol/water(90:10) and
2yl 2p%?i e obghox){)r"e%glorr t{-ln% P'C usi ng a Sunfire C 18 OBD

I mmmm{mmmnymwm@hm&mcﬂtmm G&ylmrmﬁxazﬂél 610 mg,

0. 105pur 5 g%aasguégegfﬁdgett%e %ﬁn?% HZU%SS%IE chgf,)ﬁrég nt 4 aﬁfe\ﬁg%ug]e above to afford

5m sthéeﬂl b Jun@P ikidz 9404, O' I NIMIR: ov 89618 H121®), 7.86 (m, 1H),
5 ur?d as a TFA salt (11 % yi eftéj)m ' H) NVR 2 t( C)If)S (en, 1E)

7.40- 785?7(13791'1) 132 . B, 7.07 (o YHD, 432)(m,d1Dg 3(38- 3ﬂ11|)(m 2E7M+1 = 510.
(m 1H), 4.19 (m 1H), 317338(m 2H), 1.56 (m

3ig)27. nthédPef @S70-A (1-(6.8-difluoronaphthalen-2-
( ) PDRAY:E a%ldVI)'i y4

-2- Aandiffe é@]‘ A
trlfl uor oet hoxy) -1, 3, 5-triazin-2- yI)phenyfpr@panm c
acid O A@d
m xture of
(300 ng, 1.2
(1.2 m, 1IMin[THF ;
oxazaborol i di re (O 24 , iNtoluene, 0.24 nmmol) in

THE (8m) was stirred at room tenperature over night.
Several drops of concentrat edNHiCl were added and the
gG WO 2007/ 089 85 PCT/ USZOOG/ 047579
PF geRigek Bestrcnppadodinn PP d&eit mend o 15 upmeDegdgiphium chloride

(L1c1)SmQ3 n?% ragaln%zte &%%pwre( qHa%a nﬁé&tm&bgeramyamshw Bd 1). The

mlxmaﬁ W%ﬁé’ﬁ%ﬂ atzogm.tgmperatyre juntil,p palegteHawaiolytingowys ebtained. After
cooling to 0°C, methyl vinyl ketone and chlorotrimethylsilane were added, and the mixture
was stirred until an orange color was observed (~20 min). Afier cooling to about -40°C, a
solution of 3,5-difluorophenylmagnesium bromide (27.65 ml, 13.8mmol) in THF (0.5M) was
slowly added. The reaction mixture was stirred at about -40°C for 0.5 hours, then the cold
bath was removed and the temperature was allowed to rise slowly to room temperature. The
solvent was evaporated and the residue was extracted with hexane (4x20 ml). The collected
extractions were washed with cold 10% aqueous NaHCOQ; and dried over Na,SO,. The

solvent was evaporated at reduced pressure to afford 3,5-difluorophenyl-1-
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The above al cohol (290 ng, 1.151 mmol) was dissol ved

i n anhydrous THE (10 m ). Sodi um hydride (55 nyg,
wa2®7689380l ) was added all at once, and the nm RECTUS2006647579

stirred at 5 roomtenperature for 30 mnutes. The

solution was then transferred into a flask that

contai ned a suspension of 2-am no-4,6-dichloro-tri

azine (190 ng, 1.152 mol) in THE (20 mM). The

m xture was stirred at roomtenperature overnight.

meal i Gio BB AR e i ST st

succesdiaé egaction mdthoutfiethehp@ifcaivt. t hen concentrated to give

o St ERp R b Bt AV flr 1845
30. 3292nﬁmlme{é -ddded i sslutior of berit, am@rohiuini humt@(m‘:ﬁj)gy 18.088 mmol) in
ecll e

I t
methand) 4 a1 Wl BRI OEBUDPNIFoER Piffetne SUBEm A ded

soluuo"nQ)faai)BQ‘g Hla;ié 3 @dl@lﬁl&d&fheﬁ%i-ﬁ%ﬁS@WAMbX%th (%1 83 %% .92%Hmmol) in
ethyl v@my(l (g i, 45182 €25 1111'1]91) dxpp’@qse( 1|1ﬁde1 M)gorgfus:r)szlr{nﬁg a_ﬂq)tge mixture was

stirred %& ézoxg t%l}ﬁ)&ﬁ@ugg(gwlgr? EM'& ITe sobfd wﬁs’f_’ﬁﬁel%a throviBh Reelife 18¥er, and the

m no- 6- ( 1- 8- di f I uor onapht hal e
filtratenw&- concentrated to one-fourth of its 1mt1a1 volume The resulting thick mixture was

slowly\é)é))u c@(m er, v1%)>_“o?1§tl%mg @5 E‘z\g\e}iﬁﬂm%%&)l@“@ RS NaHCOs. The

precipitiite @easrticked bffsthe etupgad sofubidn Nets(s@ar)ite@.’zggi thg solvegti was

Li thi hl d
cvapoffa: 58t bgaiiEsf B uee hid bt 8B Pt TRl
mixturblF ac¥élidind diiclc Westatsk) mrxﬁethaxtolr(d:mh) Wm‘mkiedtdnopwun to h suspension

a pale yel]low solutio ter o
of dlc}é@°dﬁ'§{aﬂ9\’e‘\%’ﬂ‘§ﬂ|'1°ﬂ%f]oﬂ"égm?%ogo%ﬂf‘%ﬁ 5 B fht ‘Wﬁf’%ﬁ flhicdfat oc.
Afier 6 388itioAWhst ddenplbes! theGce WAR wik irémoved mid étlrﬁﬂgwmmgﬁtmued for 30

col or was observed 20 mn). Aiter

minutesq (he rixturg| Wasi RO mBO ey aLeS BP%HWEW Ql I ﬁg R?eclpltate was
filtered gg@g&@ CEd iPacfne. Ki8BAWasi dadddio ﬁﬁkémp N%%nd ﬂh&dﬁl&e product

reaction m xture was stirred at out -40
was pmedbﬁcmmgr@pm{hﬁh@%hﬂ aestapRT hl W4Q t9 3k e a“’&r?éo mg of 1-

é, 7-d1§fpu%r(5 %%%%Hﬁ%l%ﬁlﬂ?lbhg AT §@:p5}J1§lm ¥s A8 Fﬁpﬂﬁow solid.

vent was evapor at ed
r'@he dbieverkesone(76mged.6RPmmdipwan dissalxed llrﬂn)Ethafllhb(40 ml). Then,

moﬁ%%ﬁé%ﬁé%@&é,w %nl egﬁ% dﬁﬁﬁ%ﬁ%ﬁéﬁg&h ﬁﬁe nr?g’v\?a?ésgmmon

and meélaphar sicees @A, 17ehl g):welreper(msd uTbe noxtufré wiag stirred at room temperature

for twg,égy%ls uor 2 v?%s?é{terﬁl ﬁ%f% / O%sggcg 2 gﬁ%te?2 T(S\g residue was
dlssoliec%%mpm Sotfbefitiate® ahdud HClwhas:dﬂdeasimp_mﬂe iuntil e pH~2. The

- successive reaction w thout further }Puri .cat.ion.
mixture was then extracted with ethyl acetate to remove the unfinished ketone and other by-

products. The water layer was basified to pH =~ 10 with aqueous sodium hydroxide (1M), and
was extracted with dichloromethane and the organic layers were combined, dried over
magnesium sulfate and concentrated to afford 290 mg of 1-(5,7-difluoro-naphthalen-2-yl)-
ethylamine (38% yield).

The fresh made amine (290mg, 1.401mmol) was added directly to a suspension of 2-
amino-4,6-dichloro triazine (277mg, 1.678 mmol) in anhydrous 1,4-dioxane (60 ml), and
followed by addition of N,N-diisopropylethylamine (1 ml, 5.732 mmol). The mixture was

heated to mild reflux for about 3 hours. The reaction mixture was then cooled, and the
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Power ed cal ci um carbonate (3.806g, 38.06 mmol) and
ethyl vinyl ether (2.184g, 30.329 mol) were added to
w@2@oelssssdn of ceric ammoniumnnitrate (10. 430gPCT/OSDBB047579

mmol) in 5 methanol (40 m) under nitrogen

at nosphere. To the resulting suspension was added a

sol uti on of above nmade

3, 5-di fl uorophenyl -1-trimethyl silyl oxyal kene (2.03g,

7.929 mol) in ethyl vinyl (6 m, 4.518g, 62.75 nmol)
solventq%%orgrxza%e{f R&E: r\éa%ﬁgﬂéssﬁlté "¥d 8 re@Bsk HASaddeal Whiter #Rbthe

roomtenpérature overnight. The solid was
mixturd whs sorcated fcmﬂga maingtebi The respliing solid wardfiltared andashasewith

entrat e § it vl e
vt FIRRN B UL R LGB S el
naphthaaeganﬁuahquqlJ3L5]g1azmet234adldtmﬁw Whmmyas matiefop tha%ext step reaction
precipitate was filtered off, the

HCO3. The
dlrecnye‘f"ﬁﬁ?‘é'aﬁ"'r\%ﬁi PHRGUGRS separat ed, and the sol vent was
HRAUBOIE ﬁﬁd@&nérﬁdmeﬂdep(mag;mw nghok} wek eab; ebﬁeqmas the same

The sol uti on of resultln I .
Suzulﬂef@yelms:re&ﬁﬂ%%#?S&ﬂa%%baft %?ﬁ‘? Rhi ot g Eﬁ‘ﬁ)"f&}ﬁ?t- Yield:
17.9%. a‘i‘igﬁwﬂ @B\Q ) § 8.13-693 @ﬁnmprs optm LH), 7.92 (. 1H0), 7.63 (tn, 11D,

orodi C

di'c anobenzoqui none (1. 97nnnol) in
7.32-7.4% (ew aIsI),smi Gmi, $HHAS. @B én, 0, 418 (m,t 40, BHS-24di0m; 8H)wa§6 (d,
3H). N&gg?lg ie, the ice bath was renoved and stirring was
I'ntied for 30 mnutes. The m xture was poured into
ice water; and t he resultlno
,m_;a, 2 3-3(4

brovvn preC| |2tate Vas

(5, 7-di fl uor o- napht

3 -2-yl)-ethanone 48%in
two-step yield) as a

t yel I ow solid. |20 The above

ket one (760ny, 589 M o¥et hanol
(40 m). Then, i . 8440 36. 896
mol ), sodi um Cyahdbket Olydrhee 2 ny, 3.389mo1l)

and nol ecul ar si eves| ARBAy 7N 9) were added. The

m xture was stirred aFrodﬁtenperature for two days.
The solid was filtered andihe filtrate was
concentrated. The residue was dissolved in water and
concentrat ed aqueous HCl was added dropw se until the
pH -~ 2. The 25 m xture was then extracted with ethyl
aCeh aliRtur® of ST yl-Nbiptitnyh 2 sdactshldsliyde €560mg,@. fiSminpl) and

triftuolgpag D 1S e G gt 98 R D 11 PR agppd tmstuty!
ammoniubd f16h:5dd @BHE DBNEmNthtihe, aHatipelatite Was\alibered to warm to

combi ned, dried over magnesium sulfate and
room teReehieaThg Tigtue Fes atuzg@ fofp fgurs at room temperature, then diluted

with etiiyf §oe¥at9 ' \ifﬁéﬁ@ﬂ %WQ&F Qﬁ@ﬁnﬁ’e ¥hd driéd WWB@@ TRBlvent was

fresh made am ne (29

nol
removgug@@rdeql@@gl |pyeqsbrego ﬂ]\g@@smg,{gé% ozugg yleld) of 2 2,2 tx)nﬂuoro-l 3'-
methylaﬁhﬂgnﬁ <03 fi' éill?%&ﬁ s &ﬁhgéié&ﬁxl § WHibBwad u@gcﬁfdﬁi@kt) stéptwithout further

rous I oxane , and followed by
purlﬁca‘clmtl on of N, N-diisopropylethylamine (1 m, 5.732
h f -
TRk Aoy L (e 387 b B s 1.4
dioxanar(tio niiy SRlivOhzafds (893aE, (A% iUSH0E8] 6id,75985 mendly wias added all at

once aﬁ% gber ganved %sﬂ rfeﬁiea% %Iocrg Qerg{)eer%fc'u% for 3-60m§nu?esr eﬁ{edéﬂ)?ut%

transferred into a ﬂask containing a suspension of 2-amino-4,6-dichloro-triazine (491 mg,

2.976 mmol) in 1,4-dioxane (70 ml). The mixture was stirred at room temperature for 6
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m xture was sonicated for 2-3 mnutes. The resulting
solid was filtered and washed with water and dried to
w@Rwe/ 0883 ng (60 % crude yield) of PCT/US2006/047579

6-chloro-N-[1- (6, 8-di fl uoro-

napht hal en-2-yl -ethyl]-[1, 3, 5] triazi ne-2, 4-di am ne,

whi ch was used for the next step reaction 5 directly
wi t hout further purification. The above made
nono- chl ori de (48 ng, 0.144 mmol) was subjected to the

. 505y R AR B RS0 GRSl i v
washed\Wih (wat&) Dyied o8erMig8O2 2nd thenZid)lpel&Iz@@d tongive APY myg ofcrude

produc H’hlcl_bgrxgamg g??b‘t 517? fgtl{erﬂz Slf?ﬂ 15)}@.\”%2- 4 o—Z% ll-%%eﬂlyl-

blphenﬂzl-@@l(zm Z—ﬁﬂu&ld}ethM}ﬂs&chﬁﬁS-mﬁmﬁS an®ybdesSsbyproduct (the

blsubsq%lggqqy p{gdﬁﬁgnghe zmy% @Paq‘b%fwas # %d édl&lou{ hlrlh%? ggnhcegtlon
tTHe@hﬂm?o-X%__(l %b eﬂ]\é&%@%ﬂﬂﬁﬂ?l—@-y@-@ | Z12-tfif1ho10-&hbx 6 Nh1d¥bidriazine

m xt ure of

(98 mg357%mwy, Q.142 preal) was sed toadhg sane Sy coypling reaction as

n r t il
ceserityTPRbN AVt g RARUTACAmbGIE! Pl® s, G A (oD, 0m)
8.09 (nh, IZHD)”, 7fe: ((rﬂ,&ﬂ@ 7300, 12H)] .2817. mmTﬁfé),ﬂeh?p@ﬂét(m, @Hné 18 (m,

1D, 3 E5i6h 96D SPYE ARl S LML 20 e i Put e

wi th et hyl acet ate, washed W|th vvater and bri ne and
B SO (T)2-A et Pl

reducwmmmﬁiﬂgﬂ 97% Crude yi el d) of
2,2,2-trifluoro-1-(3" - nethyl-biphenyl-2-yl)-ethanol
as crude product, which was used for )
further purification. The above de._al hoI (660 ny,
2.481 mmol) was dissolved in a ous [1, 4°Hi oxane

(10 m ). Sodi um hydri de 19 vy 60% i NHgi neral oil,
2.975 mml ) was addgd aIF at| 25 once and the mixture
ed |

2ure for 30 mnutes. The
sf er to a flask containing a
suspensi on. i no4, 6-dichloro-triazin (491 ny,
2.976 mol) ,4-dioxane (70 ml). The m xture was
stirred at roon@t\errperature for 6 69 WO 2007/ 089335

PCT/ US2006/ Q47579 hours. The solvent was reg%lci
tFea paisiue of ddsdimethyrignyiming (3308 g 4pmgnol Hl%ﬁ!%ﬁamme

(0.557 ml, 4 mmol) in dichloromethane (20 ml) was added 5-chloro-pyrazine-2-carbonyl
chloride (0.354 g, 2 mmol) at 0-5°C. The mixture was allowed to stir at room temperature for
3 hours. The mixture was diluted with methylene chloride (20 ml), washed with saturated
NaHCO; (20 ml), brine (20 ml), dried (anhyd. Na;SO4) and concentrated to get 0.42 g of
crude 5-chloro-pyrazine-2 carboxylic acid (3,4-dimethoxy-phenyl)-amide, which was directly
used in the next reaction.

5-Chloro-pyrazine-2 carboxylic acid (3,4-dimethoxy-phenyl)-amide (0.18 g, 0.61
mmol), L-p-borono phenylalanine (0.146 g, 0.70 mmol), CH3CN (2.5 ml), HzO (2.5 ml),
Na,COs (0.129 g, 1.22 mmol) were combined in a microwave vial. The mixture was sealed
and kept at 150°C for 5 minutes. The mixture was filtered and concentrated. The residue

was dissolved in methanol/water (1:1) and purified by preparative HPLC, using

. MeOH/H,O/TFA as solvent system to afford 2-amino-3- {4-[5-(3,4-dimethoxy-

phenylcarbomyl)-pyrazin-2yl]-phenyl}-propionic acid as a TFA salt (HPLC: Method A,
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washed with water, dried over MgSO4 and then

concentrated to give 790 ng of crude product, which
w@onwrasesexl about 57% of the desired product 2-Bei/ns20de/¢47579

1- (3" -nethyl -

bi phenyl - 2-yl -2,2,2-trifl uoro-ethoxy-6-chloro-triazine

and about 43% byproduct (the 5 bisubstituted product).

The crude product was used w thout further

purification. The

RetenGof Befe 2P arl. LERATKLPA RIS MR i Wi Dgsbi858'5.105.30
(m, 2Hi)8l7)2 (@asH)seds (o, tH)) 14227 5artem, 3L 22 o) BH)NY 30 (m, 2H) .

reaction as described above to afford 9°ng of the

ot 3 fimi§.0 .

5r) 7 Lneridiigls hovbimidin A yighenvlipropadvie agd” |7 gy
3.08-3.44 (m 2H),2.33 (s, 3H). M+l = 524. 6.29.
Synt hesi s of F

(S)-2-Am no- g3, 4- di met hoxynhenyl car banoyl ) -
gyrazi n- 2-yl pr opanoi ¢ acid 0 CH NH2 NN O
To a m xture B 3 rE j 306 g, 2
nmol ) and triethyl pm ng . £mol) in

5-chl oro- pyrazi ne- 2-car bynyl y, chloride (0.354 g, 2

nmmol ) at 0-5C. The m'xture\ffas allowed to stir at room

tenperature for 3 hours. TRe,m xture was diluted with

met hyl ene chloride (20 m), washed with saturated

NaHCO3 (20 ml), brine (20 nm), dried (anhyd. Na2SO4)

and ty; . g et f e .

SZhPAREER AU P ARin e T ot 420 iftuoromethy-phenyl)-
piperid@ie hydiavbidrisley(0266rgy [1)mmol)land edsiwh cad®ndier(@di8kyg, 220nmol) were

sS4 IR B 5054 Bl S AR B v The

mixtufe Was stimad Jt,210°@ -fao2@ndnyrbeinyd afiaoivaee fddctot5 Sglvedt Was removed

it o G 8 Al MR LS TR K, o

conceﬂﬂjf]%tbdl & g¥ihie SR ]?dtlerrﬁéuligﬂé,e@-tghﬁiro@qu-ﬁf %&r@}ih@ﬂ@ﬁ%h %nyl)-
. . e Xt ure, wa Iltered and concentyr at ed. € resiaue
piperige |3 RHTERigy 2o PO igh afas diregtly usrel iuthe foliayving step.
byhe cArRIiAlemEdiaie(©.4248) Nep- ?‘ﬁ% iRS(SRVEN mm
. systemt o1 af f gcrhd e;(-ﬁa?nzﬁ)bp% bM}QFM - (g&l}ﬁgrﬁé& hpxgvg’rl _OD’
sodiurgicarbpmaie (@I 2pymel Anggich ﬁ@ﬁ&mphsmdph@mhm%maaa@gm(ﬂ) (35
T . t 7 N
me. RSl fuird o B, FAMBON LR O b na 0
microwpye ¥ia8) The yakwRs serded mdstirmdSo-ai@jcrewavd eagtopet 13G7C for 6

minut§7|)2 T}%pﬂ?}&é{ﬁ)%vasgﬁ%%eé,#é thlghlm waz 'cégéegtrg?ed(. r&he%idue was

dissolved in MeOH and H,O (1:1) and puriﬁed by preparative HPLC using MeOH/H,O/TFA

as the solvent system to afford 2-amino-3-(4-{4-(2-trifluoromethyl-phenyl)-piperidine-1-yl]-
pyrimidin-4yl}-phenyl)-propionic acid as a TFA salt. HPLC: Method A, Retention time =
3.203 min. LCMS M+1 486. 'H NMR (400 MHz, CD;0D) & 1.80-2.20 (m, 5H), 3.0-3.16
(m,2H), 3.22-3.42 (m, 2H), 4.22(t, 1H), 4.42-4.54 (m, 1H), 5.22-5.34 (m, 1H),

6.80(s, 1H), 7.40(t, 1H), 7.50-7.60(m, 4H), 7.68(d, 1H), 7.82(d, 2H).
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6.30. Synthesis of

(S)-2-Am no-3-(4-(2-am no-6-(4-(2-(trifluoromnethyl)phe
wogdoyosgsperi di n- 1-yl ) pyri m di n-4-v1) phenyl) pr BEEOS1006/047579

acid FF FOOHd NNH2 NWMiN Y NH2 5 2-Am no

4,6-dichloro pyrimdine (0.164 g, 1 mmol), 4-(2-

trifluoronethyl-phenyl)- piperidine hydrochloride

(0.266 g, 1 mml), and cesium carbonate (0.684 g,

2.lmvol) were dissolved in a mxture of 1,4-dioxane

(5.31) SHAtERQAE) AL Amilo B2 B EEINRYS. thaphthalliE 2.
i S S )2 FTALrIeT Rrpea sy woriy aagggi—h: 2

M cr owave reactor. Sol VEent S TEenvved 10 a
resi due was dissolved in 5 % nmet hanol igh CH2C12 (20
m), dried over Na2SO4 and concentratdld to get the

crude i OH
4-chl or gl
pi peri di 242 g) which was

directly used in the
internmedi ate (0.42 g), -p bor ono- phenylalanlne (0. 209
g, 1 nmol), sodium car ate (0.210 g, 2 nmol), and

di chl orobi s (trlphenylphosphlne) palladlun(ll) (35 15

0. 05 re, dJSSO in a mxture of
ng %mfﬂ‘) gw ’L% 1132“’51%“3 ’rﬁc‘j‘ ol), @Mﬂnb\(%mp%thyl)-
ethylaifﬁﬁe {0.871 g{aﬁmﬁﬁﬂ) eddBsust éa!'rlB&ﬁté (. ?SS"% CI. PR 61) l'ka‘ae'ilétHfggolvfzd ina
at 150C.for m nutes. The mxture was filtered, and

mixtugepf I f-digrang (‘%3‘%) BxhHAf 2 &n 2 20 anleisropaveniel. The vial was
sealedHndSO¢8 Gt oA ﬁqgm'd&@ lﬁ% n]n)c &Dﬁeqléﬁétgt e§olgffnt was removed and

preparative HPLC using TFA e so
the resgg,tsq was disselyedingCH,Cl, (50 ml), washed with water (20 ml), bnne (20 ml), dried

(Naﬁéj‘éﬂcf%n%ef(tﬁtécfl ga( z?ff(ifﬁ f{né Ul%rdg %Médl%e@%morg I@-ﬁr@ hqgalene—Zyl-

ropionic acl
ethyl) "pmn‘gdin[e-Z,HﬂL@'nnMé@ ﬁ@ﬂ g)\WIRdt wa¢ divectlyl used in ti: RU3wingstep.

Lﬂ}{@ %&% 141§§1éed1{\1 %7( 3019?2%%’02%}%%“ ?@Z’é&g’ 1(11316“01)’
sodiurd cadodats 4020 glEi)nm51)2ﬂ1c5d131410('cm1s(hhﬁhen@l;ﬁﬁéﬁnn&%alladlmn(ll) 5

Y TIEMSI A PN TN N N N

microveyvd vieki ’Jrs]har])ﬁla( \‘5}152 gealdl 4t stirfed-ih 2hSHiEBWAVE reactor at 150°C for 6
mimtds )]13’5‘3 Xé'f’ﬁe%%&%}ﬁf?ﬁ achthe frptsriess sopseniipiedi Ehargsidueovas
dissolved in MeOH and H,O (1:1) and purified by preparative HPLC using MeOH/H,O/TFA
as the solvent system to afford 2 amino-3- {4-[2-amino-6-(1-naphthalen-2yl-ethylamino)-
pyrimidin-4-yl]-phenyl}-propionic acid as a TFA salt. HPLC: Method A, Retention time =
3.276 min. LCMS M+1 428. "H NMR (400 MHz, CD;0D) 6 1.68 (d, 3H), 3.22-3.40 (m,
2H), 4.30(t, 1H), 5.60 (q, 1H), 6.42(s, 1H), 7.42-7.54(m, 5H), 7.72(m, 2H), 7.82-7.84(m, 4H).
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HOH,,,, N\ \ JNH2 NN NH 2-Amno 4,6-dichloro
pyrimdine (0.164 g, 1 mol), (R -(+)- 1-(2-naphthyl)
wWG2@vigd3adi ne (0.171 g, 1 mmol ), and cesi um carP@DOs1086/047579
(0.358 g, 1.1 nmol) were dissolved in a mxture of
1,4-dioxane (4 mM) and H2O (4 M) in a 20 mM m crowave
vial. The vial was sealed and stirred at 210C for 20
mnutes in a mcrowave reactor. Solvent was renoved
and - the resi due was dissolved in CH2Cl12 (50 m ),

shed il }Q@Jﬁ §)-520m ‘-‘1113-3- e n ?u-ﬁ-metmﬂ Y- (naphthalen-2-
e shilbieics [

h| lm ]:'Ul 1€ uu
Interllcwd = ?#u O-1 = J‘IIEIIUI'
et hyl) - pyrlmdl ne- 2, 4-di am ne (0.270 g) ahich was
directly used |n the fol |l ow ng step Thie crude
A " atgni ne (0. 210
2 nol ), and

0.036 mmol ) were di ssol }n a mxture of MeCN (2.5

m) and H20 (2.5 m) inﬁ?m'crovvave vial. The vi al
was seal ed and stirred i he m crowave reactor at

150C for 6 15 minutes. The frixture was filtered and
the filtrate was concentrated. The residue was

S% Z%Elrn\aét’t [ \6/|(§pc HPLC "Usi n C@_}}z}_%ﬂﬁm?}é . *ﬁgts t}fé%/)htha]en’zyl_

ethyl)gyine (.36 &f3 omapl), and cesium carbonate (0.717 g, 2.2 mmol) were dissolved in

i B8 901 AShE 1 Gy T2 HBHMAT IR e v v
sealedhilﬁd GtirteBtahd bl0°,(} far0eminutes ih lanmcr-owéS/ea'Eﬁctm' nSoltz&MvadHrémoved and
the res?cﬁis \ﬁbsH?% )%18((7%{?&'1 #ﬁg rrg? Ssl(léd 9/?% dt%r @(rgg %2-6:3(26011‘11) dried
(N aﬁ@.;)%dk%fa%ér;%a;gdﬁg get. tl?a?nﬁr.g:gc/a g’ﬂhmn&hzﬂa A cﬁléfcﬂ-N 41‘d)1ethyl719-4 (1-
napth"{f% 3Rl bP%f"(nA le frptige Z%é‘?%) (V%h g 2 ﬂg&ﬁ S the
followi’ng/étb}et hyI ) am no) pyr | m d| n- 4- yI ) phenyl ) pr opan0| c acid
2- Am n

4T%e Et'i“éﬁ I“&tPBn‘ffW‘ierfP&iorgé I(Jrr mn@-phznwﬁtamne (0210 g, 1 mmol),

sodlmﬂeﬁﬂﬁ%hat@(() Papht bah@BH2¥k &cﬁk%ﬁ(‘%ﬁﬁﬂe@t%l[ﬁlg n%gg )gpall%dlum(II) (25

and cesi um car bonat

mg, 0&3§§%5F1@9d”¢rﬁ diggo}edtin ﬂeme;ﬂlrg oﬂ Mp@kg@eﬁ 1), eldntiao é&d ml) ina
mlcrom $iAt. STH Yial Wadsédffe e‘&VYﬁ e Ml@ijowa1v-9 ?ea\étoq'lat Y8&eC for 6

seal ed and stirred at 10 mnutes i n
minutes; crhewnixdutesast ﬁiteredsemd/émﬁlmw wanenedntaaied. .The residue was

dissolved in MeOH and H,O (1:1) and purified by preparative HPLC using MeOH/H,O/TFA
as the solvent system to afford 2-amino-3-(4-{2-amino-6-[methyl-(1-naphthalen-2yl-
ethyl)amino]-pyrimidin-4yl}-phenyl)-propionic acid as a TFA salt (HPLC: Method C,
Retention time = 2.945 min, LCMS M+1 442) 'H NMR (400 MHz, CD5;0D) 6 1.70 (m, 3H),
2.92(s, 3H), 3.22-3.42(m, 2H), 4.28(m, 1H), 6.60(s, 1H), 6.72(m, 1H), 7.40-7.92 (m, 11H).
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the residue was dissolved in CH2C12 (50 m ), washed

wth water (20 m), brine (20 M) dried (Na2SO»4) and
w@onncesussat ed to get the crude intermedi ate, PCT/US2006/047579

6-chloro-N-4-nethyl-N-4-(1 10

napt hal en- 2-yl -et hyl ) - pyri m di ne- 2, 4-di am ne (0. 600

g), which was directly used in the follow ng step.

The crude internediate (0.30 g),

L- p- bor ono- phenyl al anine (0.210 g, 1 mTDI) sodi um

c83BON B AtHRis?HASY-2- RnlIHES3)(4- nﬁn

di chl onedth 8Nk AHIB AR POE EYR
0. 036 nmo wer e di Ssol ved |n

m) and H20 (2.5 m) in a 15 n1cromave V|ab The V|a
was sealgd and stirred in the mcrowave regctor at

150C for ‘ 5. The mi xturag , €redHand t he
filtrate wag cg ted. @, dissolved
in MeOH and 3 1 ”qpo pu by preparatlve HPLC

¢ _Sokvent systemto afford
2- am no- 3- (4-{2- anmifo- & [ meYhyl - (1- napht hal en- 2yl -

et hyl ) am no] - pyri m di n- 4y1}nphenyl ) - propi onic acid as
a TFA salt (HPLC. Method C, 20 Retention tinme = 2.945

%%ﬁ-&c%lér‘é)z yrl']:;lli_llfN'\QO&é%rﬁ %ﬁ?% ?n%n%l ro-{ r&-methoxy—

naphtlBl&0Z-g1)-dthdiol (6.142 @D.55HmoD, 4 Naﬁ?(96|ﬁ1g,1)160 mmc?l?v)é@ added to
anhy 200%0893220 P /U 2006/ 047579 6 33. gnt hesi s of o
ATHroRFrGmegHhoze., THE Feactipp Btas stirpd at 80°C for

12 houfgtda»eleyﬂrta @h@mabﬁpexamta) ﬁfdl'@gﬁ},mwnh %@ergow ﬁlr)h emél re®tion
pan oic acid ~~

mixtusg g ageaniEaler K G}F“oreﬁWP Risgelved i CHHE 1 500nb. wmhe)i with water
(20 m13, ‘rﬂ'lr?e'(QOgi;l] 1)) gﬁ%@ NafSoHeh Q&(cenﬁ‘ated t(()) agfé)rd the c)rude in dermaegllate 4-

et hanol

t hal
°h1°r°(®E? frg; triflugry- ’rl)’leW)éan@letl@%-)dthP(MhBymnuimf?eylamme
(0.22g5 3idH WadlBHEH 56\15%51{&% 11%51@&%;2 The reaction was

stirred at ours Ied to room
t Ehgpeude mtermqh@te &Q@a@),eﬂpm«hnmemylgtanﬁnerm)mﬁg; 6.6 mmol),

sodiunh I@%@g#e&g 80.%6( %%fﬁﬂ?gg gﬂrﬁ? ?ﬂhfo%%lggna#?wﬁ f% %L)?—ﬁ%ladium(ll)
(15 mgyl 9.02bnimel) @@ﬁ)e dis}:olded aoa mmmmmm @0 et indHeO (2.0 ml) in a

microfiif: iR 15105 JoRl A R S o ok Mistowmuperter ah G for 6
mlnutds) Ténbhmxydre m&fslfmeﬁd:dlarﬂi- tihls amrae wesGoAdghtratét. Chhe\RSidue was

. di,r. fol ste The_crude
cissonfeti ek apd s o1 gnd puritoddRedisointing PG nsies MraBgLOMTEA
as the galvéht @yifﬁim th ,affoﬁ&dldﬂﬁhsé!’ﬁ@p {Eihﬁuﬁ&ﬁl[@@z BrifluctoMIP4-Inethoxy-
{1 hI OI‘OI?I S(tr.i phen I phosi)hl ne) - aI | adi un(I1
naphtha en- ethox -pyrimidin-4-y ]-phen )-proplomc acid as a TFA salt (HPLC:
Method C, Retention time = 3.190 min. LCMS M+1 513. 'H NMR (400 MHz, CD;0D) &
3.22-3.42(m, 2H), 3.86(s, 3H), 4.32(1H), 6.88 (m, 1H), 6.92(1H), 7.20(dd, 1H), 7.26(s, 1H),

7.50(d, 2H), 7.63(d, 1H), 7.80-7.90(m, 4H), 8.05(s, 1H).

74



10

15

20

(1-5 ng, 0.021 mmol ) were dissolved in a mxture of

MeCN (2.0 M) and H2O (2.0 m) in a 15 m crowave vial .
wah@®7988B5 was seal ed and stirred in the m cr owe@wEUS2006/047579

reactor at 150C for 6 mnutes. The m xture was

filtered and the filtrate was concentrated. The

resi due was dissolved in MeOH and H20 (1:1) and

purified by preparative HPLC usi ng McOH H20/ TFA as

the sol vent systemto afford 2-am no-3-(4-

nap‘ﬁmg%tﬁe i Lo (32 ll'lfli Cfir— (S0 h l- = Kn thyl ino razin-2-
oni c dL e ( HPLC: 20 Met hod C, Retention
time = 3.190 min. LCVM5S M1l 513. 'H NMR (40@ MHz,
CD3(D) S 3.22-3.42(m 2H), 3.86(s, :
6.88 (m 1H), 6.92(1H), 7. 20(dd 4 ~RB(soHdH),
7.50(d, 2H), 7.63(d, 1H), 7.8 )
1H). 74 WD 2007/ 089335 PCT;
Synt hesi s of P
(S)-2-Am no- 3- I S(himiteny™ 4- yl net hyl am no) pyr azi n-
2- yl)phenyl)prépangic &id 0 oH N NH H N
4- Pheny| bg dehyde (0.3 g, 1.65 mml) and
rghopyrazine (0.24 g, 5 1.37 nmol) were
treated with Na(QAc)3BH (0.44 g, 2.06 rnnol) in

'-Bhérgﬂw&hlaeﬁyda(om gj 1565 manel) an@lziarnmoii;lbl(dmcg@raﬁime) (0.24 g,
18 hours, at t was
137 i Fees i i ST DASTETA8Y Enc O iR dichisRE e 7.0 mio
and ac¥RSAred (0124 fhlé)rfbﬂ €8 hehised r&)&ﬁ terYb&¥athre.alHe mlxture was diluted with
concentr at ed. rorrato ra 02, EtOAc : Ml H
dichlorggpghane; wagh egf\mﬂ; quq%}ﬁxwas ed with brine, dned over MgSQs, and
concenlfrlaf@t %Lnétc%%ﬂ}%‘i@ HOARMSE 1:Dave 0.18 g of N-%) Ophenyl -4-

bi phenyl yl net hy ) 5- brormpyra2| n- 2- am ne
ylmethgl)iygrqmqpy)razmlpammr onophenyl al ani ne (37 ng, 0.176

AR R TR SR R RS
borono@.helzsﬂa]nhi;l)e (Ahthgnét 1616 rimods paﬂilzgyiummr@nh pgzjunclnd]&hlonde (3.6 mg,
ocosaRELBIRIEOEEL . 853 b oot 27 bl i 825 mis
were heated in wntwrowtahe reactarrat 507G farcs wuiliter, r Thie miiktibse was concentrated,
dlssoh%@ﬁﬁﬁ,ﬁ}}g\if@ﬁ Yvashe Plzf]gig\;lce g{ %ﬁgﬁ?&fﬁsﬁ{rgt ge bl ﬁe(ﬂgﬁl preprative
HPLc&a ﬁze(ﬁ,mgﬂfthz 1918 obdapoahm M7%-15=84251 ’I—I4N|MR (CBIODHNG 8.42 (s, 1H),

8.05 (S( },ﬂ_gz (q;ggg 75%,@*@9 740 (m, * ), 3:60%s B8, 499 (m, 116 3.40 m,

1H), 3.8)(a2181 no- 3- (4- (5- (napht hal en- 2-yl net hyl ani no) pyr azi
’ n-z(- Yyl Ynhenyl | propanoi ¢ acid HN- OH

6.35. Synthesis of (S)-2-Amino-3-(4-(5-(naphthalen-2-ylmethylamine)pyrazin-2-
yDphenyl)propanoic acid

~TNJ_©—H

2-Napthaldehyde (0.6 g, 3.84 mmol) and 2-amino-5-bromopyrazine (0.56 g, 3.201
mmol) were treated with Na(OAc);BH (1.02 g, 4.802 mmol) in dichloroethane (15.0 mls) and
acetic acid (0.5 mls) for 18 hours at room temperature. The mixture was diluted with

dichloromethane, washed with 1.0 N NaOH, washed with brine, dried over MgSQ,, and
75
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20 HZN O 2- Napt hal dehyde (0.6 g, 3.84 mmol) and
2-am no- 5- bronopyrazine (0.56 g, 3.201 mmvpl) were
W0 e@angd3sv t h Na( QAc) 3BH (1.02 g, 4.802 nmol) PEIT/US2006/047579
di chl oroet hane (15.0 ms) and acetic acid (0.5 ms)
for 18 hours at roomtenperature. The m xture was
diluted with dichloronethane, washed with 1.0 N NaCH,
washed with brine, dried over MySO4, and 75 WO
2007/ 089335 PCT/ US2006/ 047579 concentrat ed

concentg g R Rt o HOME ey ekt O S oo

(naphtil Si-2imbkhytipyhiziel emige.y | met hyI ) pyrazi n-2-am ne (0.2

%g?’mﬂ%%%%kfna%y i S'{,}ng %os pﬂ‘l"ﬂje gr ch? ob, Lp-

boronobﬂlgnﬂﬁllamn% (0 1870 ore30 |n)moNaﬁﬂﬁﬁu@rﬁtriﬁhegylphoép’lnnm@bl)londe (13 meg,

acetonitril wa
0.019 il s 933 b simeloreqpice ff i B i) hore heated
in a milRS W ARIESALS #41180°C 86:55 AliN@ds.| The hiubé Wed coneatraidd, dissolved in

1.0 HiCH, esebed e vaSHetbr PORRSTEISy gV Tongihgpol RG] and

N
concen%ﬁ?édl%%glgm g g ﬂﬁ_ﬁxﬁﬁ9ne§&3?nn?c;\iﬂd 'R+ W)H&\}I}B@ &@D,0D) &
8.51 (s4 1805, &37 (2HH), A96Qm( 6ED,THH) (8, SH), (485 (51@HD, 4§90 (t31H), 3.38 (m,

. 6.36. Synthesis of
1H), 3%?)@’2-1??ert-but oxycar bonyl am no) - 3- (4- (5- (napht hal en-2

- vyl met hyl am no vrazi n- I henyl ronanoic acid O
/ GXIH yt-hekls HN) b a2 b ok ¥1 2a€111n0)-3-(4-(5-(naphthalen-2-
(S)-2- fimi ) o Ry Dpyonamoigacidi no) pyr azi

n- 2- yl)phenyf)propan0|c» 15AaC|d (O 15 g, 0. 345 mol)
was treated with triethylamne (87 ng, o

and boc- anhydride (84 ny, 0.379 5 0‘13 m )
and H20 (3 m) at OC. The m xtur d-"to room
Pe was

concentrated, and partitidned| between EtOfc and H2O

OFz{'dto pH =~1-®ith 1.0 N
thHEt c. The organicsS were

tenperature and stirred ov ;iNi ol N

The aqueous_pha
HC and e

conbi ned, weshed w#th brine, dried over S, 20 and
concentrated to yield 48 of t one ompound. ]
672 Ao ot G-rbhibplon- RIRFLY PRUGRYF-2-EReR) Jpropanoie

acid (188 @.@2@ niiflol) SvdsRRBRRRAe ﬁ‘le%hylamme (87 mg, 0.862 mmol), and boc-
anhydride (84 mg, 0.379) in dioxane (3 ml) and H,O (3 ml) at 0°C. The mixture was warmed
to room temperature and stirred overnight. The mixture was concentrated, and partitioned
between EtOAc and H,O. The aqueous phase was acidified to pH = 1 with 1.0 N HC] and
extracted with EtOAc. The organics were combined, washed with brine, dried over MgSQO,,

and concentrated to vield 48 mg of the captioned compound.

6.37. Svynthesis of (S)-2-Morpholinoethyl 2-amino-3-(4-(5-(naphthalen-2-
Imethvlamino)pyrazin-2-yD)phenyl)propanoate

Soan:
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yl met hyl am no) pvr azi n- 2-yl ) phenyl ) propanoate O ~ JO
NN NH2 H N 76 WO 2007/ 089335 PCT/ US2006/ 047579
w@ B)07/a893Fkr t - but oxycar bonyl am no) - 3- (4- ( 5- ( napPCTTEEN6/@47579

-yl met hyl am no) pyrazi n-2 yl)phenyl ) propanoic acid (48

ng, 0.090 mmol ), 4-(2-hydroxyethyl)norpholine (12 ng,

0.090 mmol), triethylamne (18 ng, 0.180 mmvol), and
benzotri azol e- 1-yl oxytri s(di met hyl am no) - phosphoni um
hexaflurophosphate (BOP, 18 ny, 0.090 mmol ), in

?‘Eﬁ'ﬁft«g@@:ﬂo%ﬁﬁxﬁ%% )-3- (94‘@5-Qnﬁﬁﬂtﬁil@ﬂ-Za}hﬂeMmmo)pyrazm-Z-

erature ours ditional trlethyl ani ne
yl)pherrmj)propamos m@ms mgn-080mmeB, 4rf2-hydrayethybmorpialme (12 mg, 0.090

oo F0F L BS503R R FUtain)

phospl@mmn 2exq;tlw6phd$ghmta (B0 &8 mg; @pﬁ%lmthol}; ugglchg)mmp‘r@gpg (3.0 ml)
were e atyoug pRspes 3¢ SAPHS: @489 SFebylipine (18 g, 0180 mmeD)

and BO®(18 mg, 0.090 mmol) were added, and the mixture was stirred overnight. The

. fluorobi phenyl -4-yl)ethox imdin:4-y1)u I
it 428 CqBT<puefed an Reriied Ve FIET i S g g cartioRed
compoﬁndbrom) 2,2,2-trifluoroacet ophenone (5.0 g, 19.76

mmol) in THE (50 m's) at 0C was added NaBH4 (1 5 0,

-1-(3'-
qg%%()}c ¥gid

The organics mere
i brine, concentrated to a snal
()
a gel. The
uct ,
0 give

conbi ned, was
vol unme anfl fi
silica was washed W
and the resulting solutjon
4.65 g of 1-(4-bronophen® | uoNdzt hanol .
Yield 92 % 20 To Pd(PPh3) 4 ( g, 1.823 mmol) was
added 3- fIuorophenylnagnesNH?%B¥0n1de (55 ms, 1.0 M
in THF, 55 mmol) at OC over 15 mnutes. The ice bath
was renoved and the m xt ureMias stirred for 30

gt gromql% &% %ﬁﬂp%%%@émez %111‘{ 17% ﬂgﬂcglg gﬁ"gﬂj{FV(g 9 mls) at 0°C
was adli@d NaBHLQ.5 g/39.52 simislp Ths nhmtced/as warraéd toxrdoox tegaperature and
stirred for 1 hour. The reaction was complete by TLC (CHzCL). The mixture was quenched
with H,0, rotary evaporated to remove most of the THF, and extracted 2 times with CH,Cl,.
The organics were combined, washed with brine, concentrated to a small volume and filtered
through a plug of silica gel. The silica was washed with CH,Cl; to elute the product, and the
resulting solution was concentrated to give 4.65 g of 1-(4-bromophenyl)-2,2,2-
trifluoroethanol. Yield 92 %.

To Pd(PPhs)s (2.1 g, 1.823 mmol) was added 3-fluorophenylmagnesium bromide (55
mls, 1.0 M in THF, 55 mmol) at 0°C over 15 minutes. The ice bath was removed and the
mixture was stirred for 30 minutes. 1-(4-Bromophenyl)-2,2,2-trifluoroethanol (4.65 g, 18.23
mmol) in THF (50 mls) was added over 10 minutes. The mixture was heated to reflux for 3
hours and was shown complete by LC (Sunfire column, TFA). The mixture was cooled,
quenched with H;O, rotary evaporated to remové most of the THF, and extracted 3 times
with CH,Cl,. The organics were combined washed with brine, dried over MgSOs, and
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hours and was shown conplete by LC (Sunfire col um,
TFA). The m xture was cool ed, 25 quenched with H20,
WO 210ag938vaporated to renove nost of the THF, BEMUS2006/047579
extracted 3 times wth CH2A 2. The organics were
conbi ned washed with brine, dried over MgJSO™, and 77
WO 2007/ 089335 PCT/ US2006/ 047579 concentr at ed.
Chr omat ogr aphy (Si 02, CH2C12) gave 4.64 g of
222tr|fluorol(3 f 1 uor obi phenyl - 4-yl ) et hanol .

4 N
conce:nga'fd2 Ct%zr?lfrxfltogg’%)hi/ (Féoz, quuz lgkﬁavﬁe r?;/ll g ?1f %/|2)2€tt11r?a11r%cl> -1- (f 4
fluorobiphemyl-8- yi)ﬁiia)xol rYnE}fBA('ZO ms) at 0C was added NaH (60

31.4, 7. { T,
é)"rg?rg/%g{ ?' ’ﬂ %’Ef?‘gn%é%ys)té rrélol(1 Ibg %8§m nu? D il FHF (50

mls) at%@ﬂg@pad@eﬁmmm%qmﬁﬂnmn of1£0.61 80747 mBoB2 ']Fhmb9 bath was

25 ms) was added at once. Th s
remmovad retie FOKIVEe HEG SGIEeS 10700 BHRFor- R Ghip RIS BB e (1.0 &

i tfbr 5 h
o2 it 181 iﬁ%l?a%%:afﬂsa%%ﬁ%%ﬂ%*ﬁ%ﬁmﬁfﬁﬁﬁc;

The reaation Wasrﬂmmﬂdtp byedsOE$ (Sunfire, JiFiAde, Thgrrpixiurs weas 909 quenched
with bxg?neg 61?1 &4 gétrélg 39’1%&’2# 2&‘9{ aﬂm’ox!gﬁlli%we%gi}led washed with
brine, &?bﬁ&M@S({)Z ;ﬁd?:ohdserftﬂatﬁdr CHrofriatodraphyr (GhDp Syl Yafidried 1.48 g
t 2
of 4-ctferent W 26t Eiost 3 a7 SRy Doy myrimidiny e, view
73%. et hoxy) pyri m din-2-am ne (0.75 g, 1.89 nTrDI)
T
g, 1.8 min1)] h&wlalahine (6.49 222k, mﬁm) FA@HHLROK @P mgs, 0.113
were ¢o |ne inaz20m mcro z}{’ZLmﬁi bined
mmoDhBias G ((hé4 He 43 ERDaRviSelmTp 0 B Heie G0 Mig]gvere combine
ina20 ﬁ?ﬁxgérgaa%?ea(é%ﬁ%@a@g 1&%@\05\‘6 & 150@(9%137 )mmItE? The

was concentrate olved in NaOH (20 m s
reactiod:. \5ad\qu;ﬁ1etetwb@M&6&unﬁm,muwlt)h The ndixturs was congpatrated, dissolved

in NacRRpf 7l iR 08 e rrancr s s T SR Eadtbet e v

°C, 1. (?N e dadhddAG1bWly Bl pHIbES. 5308k fthendd ox:hecrhmm was stirred at
filtered, dried in air, treated with excess 2.0 N HC

0°C fow ﬁozﬁmetela @nd thoprodnet wascilterededriadrinin Healgd Wlﬂhe’@ﬁﬁ_s(%@ NHClin

ether, ﬁ?ﬂ %’%%8& %?télga%?—/ﬁ?bf%ﬂ(@%@? b tv%(")‘I/Asz?’gconc ntr at gunty) 385
mgs waeelaheﬁied/wm IprquBkG? (Bubfie¢, THA), Gwe)ltratsdmmc} with@xpess 1LON
et B kT BT S 8 e copiones
compohn@b M@u =2497; 'H. mmz(&gcnwp) 77.80(d, agrs)zw)ﬂ (5,.4895), 749 (d, 2H), 7.36
(m, 21%)H)72§ 28 ok %?)’n #{9 695, 1%):}? 6{%( LEE 4 26 1(1—24 5%_7])@1 1H),

3.21 (,§ 3@; Synt hesi s of
Anmi no- 3- (4- (2-am no- 6- (benzyl t hi o) Pyri m di n- 4-

yI )38h6gnzlpers]psp06*r}% 5 &‘mlngo-g (499—ammo-6-(benzvlthlo)nvrlmldm-4-
yDphenyDpropanoic acid
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S NH2 NN NH2 78 WD 2007/ 089335 PCT/ US2006/ 047579

Benzyl nercaptan (0.14g, 1.11 mmol) was treated with
w7883 i n mineral oil, 67 ng, 1.66 mol) i NPCY/YS2ObEF47579

(15 m) for 30 m nutes. 2-Am no-4, 6-dichloropyrimdine

(0.2 g, 1.22 mmol) was added and the m xture was

stirred overnight. The m xture was diluted wth

nmet hyl enechl ori de, washed with water, then brine,

dri ed over I\/gSO4 and concentrated to 5 give 0.11 g of

% E’%g%l( o()b E 1870R%) WhirBitdd diPnMear] (()60% in momeéral7011 67

Ioropyrl m di n- 2- am ne
mg, 1.66minp]) lhqu Tﬁﬂ?ﬁﬁopbé'nyB@hamlm% 2¢\ming-4 g—da,qmomp;nldlne 0.2g,

1.22 o gPPh ﬁ#@ﬁ% W \%4 t{HEg' c)v gtoqghe(rg tulrég;vas diluted with

methyldsmthaI waSRaq With water; thermb bsne,nira:d fmec l\/igﬁt@% an?limncentl‘ated to
yre,was o trated. and puri.fied via prep HPLC to
give 0-[;5} goto- (R%“g‘?"r} e lpFP g 3‘%1d M+l = 381; 1H
%ﬂl&q&G 5 -6$hgorg 8§ﬂmcﬁm—mﬁlrﬁ}g(1t g, 0432497, mindlg g(-m 2H) ,
boronoﬂlﬁnyla\sj;nlzige E&.{l g %477%3@1@?)%(Pi’ﬁy)zcgsqa ’ n(f?ﬁéglln‘got%g\lazC()s 93
mg, 0. 8(7$)m1%oﬁmam$ 1.4 vh 13 uad wWier 2(5nﬁgh&é}alhemea at 150°C for 5 minutes in a

Rt i BRRALERE 106 Qa2 & of the
title coz}TxEJ;ﬁn?a s l@)ﬁﬂt @NWIR%(CN@U]%W@ ica, Mﬁégrﬁ G ?Ig)s’, 798 (m, 2H),
7.16 (n2-1AH) 649843,611@] 3B o) |4rﬂQj(tanI @ 2,_91(m>g1H)1 398 Mol H)-

was added and the m xture was stirred overnight. The

1) .Ufﬁnaﬁémsi Hii)@timﬂnbhs (M hRAE S D heigaledas hed
W th VAl khyit n-tpg )pHerVifiropdrbit: acid
concent TTEed I \re

4-chl oro-6-(n

g
t hal en- 2-yl net hyl t hi o) pyri m di n-2-am n

e. 20

4- Chl or o- 6- ( n-2-yl nmet hyl t hi o) pyy i m di n-2-amn
e (0.1 g, 0.33 L- p- boronophenyljpl ani ne (83
ng, 0.397 mol ) nmol ),

l‘{12‘1) and wat er

es in a
oncentrated and purified

via prep HPLC to give of the title conpound.

Ml = 431; 'H NVR (CD30D) 7.85 (s, 1H), 7.79 (d,

2H), 7.72 (d, 3H), 25 7.46 1{dd, 1H), 7.35 (m 4H),
B@-Nierédptorpihalehe (8.2 8, 1. P48),wak. tisatddnvith BjaH G026 iff Mineral oil, 92

mg, 2.3]O|_2n.'mo%) }nlm&“fm: (10 ml) for 30 minutes. 2-Amino-4,6-dichloropyrimidine (0.21

g, 1.26 mmol) was added and the mixture was stirred overnight. The mixture was diluted

m crowave. The m xture

with methylenechloride, washed with water, then brine, dried over MgSO4, and
concentratred to give 0.18 g 4-chloro-6-(naphthalen-2-ylmethylthio)pyrimidin-2-amine.

4-Chloro-6-(naphthalen-2-ylmethylthio)pyrimidin-2-amine (0.1 g, 0.331 mmol), L-p-
boronophenylalanine (83 mg, 0.397 mmol), PA(PPh3),Cl; (14 mg, 0.020 mmol), Na,CO3 (77
mg, 0.729 mmol), MeCN (2.5 ml) and water (2.5 ml) were heated at 150°C for 5 minutes in a
microwave. The mixture was concentrated and purified via prep HPLC to give 57 mg of the
title compound. M+1 =431; 'H NMR (CD3OD) & 7.85 (s, 1H), 7.79 (d, 2H), 7.72 (d, 3H),
7.46 (dd, 1H), 7.35 (m, 4H), 6.95 (s, 1H), 4.58 (s, 2H), 4.17 (m, 1H), 3.26 (m, 1H), 3.11 (m,
1H).
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Synt hesi s of

W@ 28yA03881 no- 3- (4- (2-am no- 6- (1- (3, 4-di f | uor optiETy10D6/@47579
, 2,2 trifluoroethoxy)pyrimdin-4-yl)phenyl) propanoic
acid F:xi FOFI OH ONH2 NNy NH2
3,5-Di fl uorophenyl -trifluoronethyl ketone was treated
with NaBH4 (0.18 g, 4.76 5 mmol) in THE (5 m) for 2
hours. The m xture was quenched with water, extracted

Wi dk H&J;&l&?(_ 1 RRIR o (FR4-(2- Iﬂﬁn%%rk'scf diffidrophenyl)-2,2.2-
CoNDI Mifiue) oxyipyri f4-vhphafyiiiropdidic acid

concertt O grve U. g0
1-(3,4-difluprophenyl)-2,2,2-trifl uoroethanol .
1-(3,4-Di fl uoryy yI)FZ,|_22tr|quoroeanoI (0.1 g,
0.471 mmol ) was gat ed - 6Q% jH_ m neral oil,
38 ny, 0.943Fmo or 3ni nutes.
2- Ami no- 10 4, 6-di chlaayr opy ¢
was added and the mixtUfe Whs stirred at 50C for 6
hours. The m xture was hed with water and
extracted with methyl enechloride (2x). The organics
were conbi ned, washed wi tfHaat er, then brine, dried

S Ehififgopbe] CnGoReen iRl ed Lo B Le D0l 018 ¢ 476

mmol) XY THES thyi {8 B hdudM TR mikbure was uenched w1th water, extracted with

4- Chl 1-(3,4-difl h -trifl th
methylek%atgh)g{lgq x3 g&glw%h?sdggr%%g&me T%eceifl te orulgh slill(ljcraogeel ar?d

concenﬁaf(édtlg h@%‘}ﬁ‘ ﬂ(gm&iﬁu@eﬂaﬂe@? )2@ 5%%Eﬁmnol

d-G26 rpphwesd:m zz—mﬂrwqm@than%t)érg, @24751 éﬁmlma%treated with
NaH (é@@airﬁ‘i’m?etral b 3% xhg'tro 543115&216 i$fh argl 1P 8§ LAY S0 Ji}lﬁﬁsc 2-Amino-

ture was COI’]CG rat Via prep -
4,6- dlchkmrgrmnfﬂmerﬁ 7afigt hé71 nhad) wsrpé@mﬁand\ﬂai mix?@@ was stitgdRat 50°C

for6 h“]&gg ?t?%:n nﬁ{ab‘é %/Eg gEer%{fped iﬁ?‘ \%%t%g é%&%ﬁd %gﬁ%&meﬁ@h’loride
(2x%). TIhId)o:gaxﬁcsﬁl@ereS;dmﬁlﬁsd svashed with water, then brine, dried over MgS 04, and
concenfig Bl P g L1 i o%“ B b AR aRRb Y A AR pee
pyrimidigi Camdied F

4-Chloro-6-(1-(3,4-difluorophenyl)-2,2,2-trifluoroethoxy)pyrimidin-2-amine (0.14 g,
0.421 mmol), L-p-boronophenylalanine (110 mg, 0.505 mmol), Pd(PPh3),Cl; (18 mg, 0.025
mmol), Nach3 (98 mg, 0.926 mmol), MeCN (2.5 ml) and water (2.5 ml) were heated at
150°C for 5 minutes in a microwave. The mixture was concentrated and purified via prep
HPLC to give 74 mg of the title compound. M+1 = 469; '"H NMR (CD;0D) & 7.83 (d, 2H),
747 (m, 1H), 7.38 (m, 4H), 7.28 (m, 1H), 4.21 (t, 1H), 3.29 (m, 1H), 3.15 (m, 1H).

6.42. Synthesis of (2S
methylbiphenyl-2-vDethox rimidin-4-v)phenvl)propanoic acid

O

OH
NH,




10

15

20

25

30

gON N N NH2 80 WO 2007/089335 PCT/ US2006/ 047579 To
4' -brono-2, 2, 2-trifluoroacetophenone (5.0 g, 19.76
wOor®ipsdss THE (50 MS) at O C was added NaBHAP(TI/DUS2006/047579

39.52 mmol ). The m xture was warned to room

tenperature and stirred for 1 hour. The reaction was
conplete by TLC (CH2C12). The m xture was quenched

with H2O, rotary evaporated to renove nost of the THE,
and extracted 2 tines with CH2Cl12. 5 The organics were

C ' ed wth brine, ed t o
C o B ema S ArB atiboseatbuligions CEP g 17 drmeBR J3F o mls) at 0°C
was a§dléd NaBWRB1.9@S B9 82Wwhinb1)Clieixhie Stddtvearhied to Iir&ﬁ‘ki(témperamre and
and the resulting solution was co?&%ilé ated t |ve

stirredgfog g hpuss The repckips mw@ﬁmlﬁte by TIL 2)) oﬁb"e Fp was quenched
with 1360(? | rgta.ry9 Zvaﬁbréte& fs @i&%‘%ﬁ@ﬁﬂf}h@Tﬁanﬁd éf&d&%dophhﬁa Qlith CH,CL.

), mtolylboronic acjd
The ocga:ng@ wmgppmbmqglew@g@ed(wlth briggmencentratedto P51l yohamﬂ and filtered

2 t
throu%%p ug%gﬁié]l e e\?ve ’rl‘ge gon‘%}%‘é J{?ﬁmké Wé@é%‘gé]? ﬁl}e th@ 'fb‘iioduct and the
resulthxgmomtioﬁheas camgentraed twagive Hobrg ob h‘}ﬁﬂé’lr@nbyhéﬂyb-z 2 2

C12) ture was cooled, filtered,
mﬂuo(rcr'_]%en%rg?%g 9g}o}urr| ed in CH2Cl 2, and chr onmat ogr aphed

0\1964—Brdnnm?;ﬂ1eg§zl) Z,Z;Elaﬁﬂﬁbrdedlagbl/@ 1B g, @52%Mmmol), m-tolylboronic acid

(0.1 gYpépg i ' fgaggcf %z; ﬁ{x,v%l Vgﬁ’ NE8YA7 Znto b3 D5 (022 g, 1.576

mmol} M}}b (9@9%&6/%1}6%03 1A1sh w&é b&ﬁ@&%& aﬁ@ hedted 983@C for Athours. The
), m tolyl boronic acid . 63 Mol )

reactipg wiﬁmmfgmp@ﬁtqby gL%(Qﬂﬁwhm}xmmzw%@ Gidpere,
conceﬁ n]%d NRirded i @#dl} Q.n@hﬁx)om%@‘a'p’l%g &P smcﬁ)éel’c\:ﬁ;}(!}(?li)oto give 0.1 g

I ned and heated in m crowave at 1

of 2 2@ trifluoso- ITQ%m@bﬂblp(hﬁny\la%}’Bh@mok ofigldst72 %oy TLC
g%ﬂ‘é&’ ebﬁ-licﬁz@fgﬁ &b?ﬁflﬁ?é%g%ﬁgomﬁr ongﬂ(g ra%he ), m-

tolylbagors¢ héid40.68lg, @(ﬂﬂ&ﬁﬂrﬁi)l), ﬂ’d(@mbah @0l (g, . 232 mmol Pd) Na;COs (0.90
2, 2=t L hen | - I n
g 8.4GxginiD! AsGht (Rls) g HR) (R0 P WE pormbhel Shi Al in the
mlcro@vggéglt 156>Q\eorn O'EhEluis% Uthe rdaciofifvas sho®homilét: byeBLC (CH2C12)
a e to a m xture

The nyx e IS cewﬁﬂemnce@tr%tsﬁi LEed dh (e Gl filtgrsd, andyshropatqeraphed over

Ryt ded vtinsbiANg3 (HedyphehyP3-yl)ethanol. Yield:
Slhca%@ﬁ GIFJGIL)%@'%@% }gtgrm at 0C. Theq25 ?%grct]i)onywasy Jethano °

79%warrred to roomtenperature and stirred for 4 hours.

thté.ﬁ Jg/e'l\jl' t&rdbui IhmishindAdSHde ARSIAFNS W i Tie 1\3@1 3.3 mg,

stirred for 3 hours. The m xture was concentrated
0.013¢hmob| wasrdded tera miixiusa of c%wn@thy&émplfqnyl-%ﬁedmpmld@bw (0.25g, 1.27

mmofj iah#i @ﬁ%%%hxqeﬁﬂigg&%ﬁ@& gﬁ{.rget@ 19523’ §.|r§)o1)1 fiﬂ Q‘}ﬁf (125 falfat 0°C. The
reacti@n a2 wiarinfet to raem té8perabird) yh&bstph@hﬁl‘ Aopiry. eHﬁfé (BP N, 2.0 ml) was
addeé Qm& ﬁwgmlxgurs Q}g;asrg{%e)d 083 h%u? t’ﬁ% mixture was concentrated, dissolved in
methylene chloride, filtered through silica gel, and concentrated to give 0.15 g 0of2,2,2-
trifluoro-1-(3'-methylbiphenyl-2-yl)ethanol.

2,2,2-Trifluoro-1-(3'-methylbiphenyl-2-yl)ethanol (0.15 g, 0.563 mmol) was treated
with NaH (60% in mineral oil, 45 mg, 1.12 mmol) in dry THF (5 ml) for 30 minutes. 2-
Amino-4,6-dichloropyrimidine (92 mg, 0.5633 mmol) was added and the mixture was stirred
at 50°C for 6 hours. The mixture was quenched with water and extracted wth

methylenechloride (2x). The organics were combined, washed with water, then brine, dried
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30 wth NaH (60%in mneral oil, 45 ng, 1.12 mmol) in
dry THE (5 m) for 30 mnutes. 2-
WAR00M08983%6- di chl oropyri m dine (92 ng, 0.5633 nPOI/PSHWEE047579

added and the m xture was stirred at 50C for 6 hours.
The m xture was quenched with water and extracted wth

nmet hyl enechl ori de (2x). The organi cs were conbi ned,

washed with water, then brine, dried 81 W 2007/ 089335
PCT/ US2006/ 047579 over MgSO4, and concentrated to

over MgS@4 Oarikﬁccﬁlc&ih'a&ed?w SVe00rd o4 %hIerJ%LGQOZ @-tﬁﬂﬁgro 1-(3"-

hyl bi phen yl ) et hoxy)pyri mdin-2-amn
methyltblemrml@ El)f{%ory)zmwcfm@omfnq

b
¢ @a?CthRJ-@)éh biRhEIGr S) 4- q_ﬁ -}rf‘ertlgﬁ% g{e hos rgf‘l('lfwdlna-amlne
(0.16 g, 4056 mml) L-pdxmmﬁzmlala@m (4] mg,ED mmmdmﬂ’ldIPPhs)zCIZ (17 mg,

.24 RN 510 S Ty, HREN % AT L0 1 v s

at 150Cdonfminuted frea minbwarendhe anrtes vas tententidteduindfpueidied via prep

HPLchﬁg%x% £, i Thd Rt %' ye 105%'ﬁ+gf %gf W%ﬁ%{)ﬁ 7.85 (d, 2H),

7.70 (4,HH), 7444, mH)4HB;1 (7 130), vtz,l (h'H)ZH)77 20 (&nanhb .87 2%11@1) 6.84 (s,

2 8 6.84 (s,
IH)’43{%6’J(—%3 &n (lg(nl, )10 6.43 Synthe3|s of
(S)-2- Am no- 3- (4-(5-(3-(cycl opent yl oxy) - 4-
L Ty

Ne#B0X Blyatiresisaufi(BP P oA miNG-B-3=(5L(3 ARGNQ-C acid
O ' ~O ot RMnfiad)pyridial R

(245ny, 1.16mvol) was added to t

br omo- pyri di ne- 3-am ne(100ngy, O0.57mud) and

3- cycl gpent y| oxy- 4- net hoxy b
0. 57nfol )

(6611L, &g D ,
stirredPoverni ght at terrperat ure, followed by
addi t@f 15 m oR_DgE. The organi c phase was

aneO}(IDCE), of HOAc

washe h water, and¥dried over sodiumsulfate. The
sol ven s renoved by under reduced pressure to give

2600408 Bhc&b i
( cycll open% yl %5)‘11?/3)050 et ho %ﬁﬁzyll§mf)l§/°rl gla%a%ded o the solution of 5-
bromoypyridingrdsmised th@g Qﬁénmodﬁ agd 2pyeDpentyloaytd- hwthwbenzaldehyde

(127mBUE STHERI) At orkfbet ge YPIBLRAESR gﬂ@ﬁhgflﬁﬂé (@41, 2eq. 1.16mmol)

m Cr owave was
was addeq.cthe puntuyé vry }hﬂedrevmlgﬂb etmph) feympetitire3 fallowil by addition of 15

o 48 S RCRLL RS b R AR (SR s oc
solventwabmmM\@d(tB' urrder reﬂl\t}:ed\pﬁatsadfd wéil givﬁlmbeig oﬁgﬂgﬁk I508Yomo-N-(3-
(cyclo;zu?t%t¥18ﬁ ﬁy'lr%%%os’ﬁﬁo ﬂ@?fr ¢ e 1gdqo a%n!(q(,: oéh?wléss wseddor the next step

without fintiedr pusificstal. ed and heated to 180C for 10 minutes
coogl i ng the reaction mixture

| t E m _Cr onave. gg
:%% 8}}’%{%8’505?%%“?]0(2 Wﬁé‘ggmlcrowave was charged with 5-bromo-N-(3-
(cyclopentyloxy)-4-methoxybenzyl)pyridin-3-amine (40mg, 0.106mmol), 4-borono-L-

phenylalanine (22mg, 0.106mmol) and 2 ml of acetonitrile. Aqueous sodium carbonate (2
ml, 1M) was added to above solution followed by 10 mol percent of dichlorobis
(triphenylphosphine)-palladium (II). The reaction vessel was sealed and heated to 180°C for
10 minutes with a microwave. After cooling, the reaction mixture was evaporated to dryness.
The residue was dissolved in 2.5 ml of methanol and purified with Prep-LC to give 20 mg of
(S)-2-amino—3—(4-(5—3—(cyclophentyloxy—4-methoxy—benzylamino)pyridine-3-yl)phenyl)—
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The residue was dissolved in 2.5 m of nethanol and
purified wwth Prep-LC to give 20 ng of

W@ 3)07/a8%883 no- 3- (4- (5-3-(cycl ophent yl oxy- 4- net hBXURBNE§47579
| am no) pyri di ne- 3-yl ) phenyl) 82 WO 2007/ 089335
PCT/ US2006/ 047579 propanoic acid. NMR 'H NWVR (400
MHz, CD30OD): 8 1.59(m 2H), 1.7 (m 6H), 3.17(m 1H),
3.3 (m 1H), 3.75 (s, 3H), 4.2 (dd, 1H) 4.39 (s, 2H),
4.7 (m 1H, 6.9(m 3H), 7.4(d, 2H), 7.6(d, 2H),

propagid §3ggNMR: o@D N b Dpyg 8y sy o L7 o BHLY. 3.176om,

1H), 33 em my 3-75%s( zlﬂﬁm m(&cﬁiﬂ() 8)391@( myht‘nahenﬂi-s 9(m, 3H), 7.4(d, 2H),
H)> am no triazin- lf@y ur onanoi ¢
7.6(d,3 T 106 THRR. 16fs, TR0 And oG BT SV b 462(RT:
1.285)0f tert-butyl 2-(di phenyl nmethyl ene-am no) acetate (400
ng, 1.35mmvol) in THE (25nl) was added a sol ution of
LDA (1. 8M|n THF, 2eq, 2 7mm| fresh bottle from 10
APdfi ¢ ~(4-gmmino-gH{(k aphthaleny
mi xt ur ME&)&M
2-(3-(bronmo ) phenyl ) -5, 5-di rret hyl -
2- di oxabo YE
(10M) was
over 5 m nutes.
(-78C) tenperature fi)r 3 rp,mutes and |lept for 3
hours at roomtenperature] The reacti on was quenched
with saturated NH4Cl, fol | awed by the 15 addition of
water (30mL), and was extracted with Et OAc (2x40nt).
The agelpisncofiterbuid s(diphaelrnehylenedmine @ptaé@(Weng, 1.35mmol)

o T BRGS0 SYTGETHEE 0B o o
Aldric) ogerdi mimtier aindBQ.- ayzld)tphmsyltl)ng 3ixdiirg rveas;sltlmﬁ lfyt %(heunutes A

solutlogﬂtl rfg @ggrr me eq}{xgl) ﬁﬁg'n f(# ﬁ'j%ﬂgxoggi:? 'Ené%xagormane (460mg, 1.2¢eq.

1.62msen) insBHF lexﬁl) was dddey slrcm-wms the tdact(icﬁomﬂ.})tufmver 5 minutes. The

6-ch
i A S RS Lk L3455 2 e
room t(eﬂrQﬁP@ureO TIhdrerdtion Wy cjudﬂbhed wih (s@tufzﬁecﬁNH4Cl followed by the

addltl%gﬁvgéﬁ @WM%pOX Ao {]e V(éﬁélfékh nyI | fl“gg_ gh%%lc; fractlons

were cdfthifsdlarief dﬁ@as&m N$508 The'Solo6#t Wis Ay S@ﬁb%nﬁﬁﬂzki%keduced
car bonat e was added to above solution foll owed

pressufg/andycryge “ff t3-63-(iScdimstieti b Gy Ridierabpripaergprinhenyl)
2(d1ph%§y]ﬂ?étﬁﬁgﬁéjmﬂﬂc%) prdpi6ndtE &k pAAAKE BFEb GRS cﬁ%ﬁ{ag%r?ﬁe}?&' to provide

ed to 190 10 mnutes wth™ mcrowave
the prodyst Fﬁwgsemh%olﬁbactl on nmixture was evaporated to

 BAIERSR Rlatel S5 PER RSV e Wl Bt Bhioronv 1.

(naphthg]bnq-)zegd)eftbyl) -1,3,5-triazine-2,4-diamine (100mg, 0.33mmol), fert-butyl-3-(3-(5,5-
dimethyl-1,3,2-dioxaborinan-2-yl)phenyl)-2-(diphenyl methyleneamino) propanoate (248mg,

0.5mmol, 1.5eq.) and 6ml of acetonitrile plus 6ml of aqueous sodium carbonate (1M) was
added to above solution followed by 10 mol percent of dichlorobis(triphenylphosphine)-
palladium(II). The reaction vessel was sealed and heated to 190°C for 10 minutes with
microwave. After cooling, the reaction mixture was evaporated to dryness. The residue was
dissolved in 10 ml of THF, to which was added SN.HC1 (5ml). The mixture was refluxed for
2 hours in order to deprotect the benzophone and tert-butyl groups. The resulting reaction

mixture was concentrated and dissolved in methanol (8ml) and purified with Prep-LC to
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2 hours in order to deprotect the benzophone and
tert-butyl groups. The resulting reaction mxture was
w@oenceswsat ed and di ssolved in nmethanol (8nl) BEIUS2006/047579

purified with Prep-LC to 83 WD 2007/ 089335
PCT/ US2006/ 047579 afford 15ng of
2-am no- 3- (4(4-am no-6-((R)-1-(napht hal ene-2-yl)ethyl a
rri no)-1,3,5-trizin-2- yl)phenyl)propanoic acid. NWVR

"H NVR (400 MHz, CD3OD): S 1.85(d, 3H), 3.2-3.45 (m

affordgl%%é]fféﬁn%%%% 4. Qm%gﬂ(@*ml ﬁmﬁé{%ﬁne@%ﬂ%ﬁe 5-trizin-2-

yl)pheldyipropatoit BEid. INBH:. 'HE NGIR $40(BYHA) €DOD}: & 1.85(d, 3H), 3.2-3.45 (m,

28), §3 g s s 168 e 3 1) Do ARE T4 Qﬁﬁpﬁéﬁmm Apalytical

HPLowuczas:MH 20 @1: 1M85). 1 NNNH2 = N\/N NH2 To a
solution of tert- butyl " 2- (di phenyl net hyI ene- ani no)

a 1l 9,..3. 73nn0
gf‘%tl UYS‘%. ésjs .

bottl eVl)ﬂal Ia i 5 p P H d
the resulting m xture was stlrredeor 20
solutlon of 4- br ono- | - (br ononet hyl ) 2-f | uor

g, 3.74mmmol (10M) was
reacti on @@ 5Hm nut es.
conti nued 5 ] af t erNWii ch it was

left at roomtenperatare hours. The reaction was
quenched with saturated N after which water

(30m) was added. Product gextract ed 15 wth Et OAc
(2x40nt), and the organic f étions were conbi ned and

d 'Tb QtofMRIn dﬁ%@%tylﬂl@hpﬁéﬂyﬁﬁ%yl@ﬁé-aﬁﬁﬁgﬁigef@é ed1 %t.'-i .73mmol) in

duced pressure and crude tent- br ono-
H&’m

THF (épm&\ﬁww)&sg il A 8 plzeﬁ 1%)1ﬁ@mh<fmsé bottle from
Aldnc“P@%vM iR RY.78et ucﬁﬂ thé pésﬁﬂﬁl%qgfﬁﬁlaXNasTslﬁ?reﬁ fPld%@ Imngtes A

was obtained as a SO id rocess via
solutigrpef %bmmvé«brmgm@ﬁwﬂ)g%dlwquﬁncm(b&tw 4rgmEd)- inAGHF (10ml) was

e 500 SR IGRMods CALE  SRES AL AGRRa  7o

for 30P@pBtes 3y wiich iZcZWmidbfc at room temperature for 3 hours. The reaction was

quenc@éf’?ﬁa s%ugaﬁéé Ia\@% réo’l %fﬁ xz qgn%té%lc} il&(frgawals aélgﬁﬂ,oﬁodélﬁbwas extracted

with B{OAc (e480nD, arﬂc} the @rgariic l&ﬁgﬂiﬂ}isjwerﬂ @bingﬁ)ied%ﬁ dri%ﬂ&)ver Na,SO,4. The
t t

solvery A BB Srt 2L oAk PPt B AR GG P H PR 2

ﬂuoropheﬁywa(mﬁemmafyaérmrm@o r$pasSatd ee puri REWBE doldinn

pre sure.  The reS| due _was di ssolved in H20 (30ntl),
chromg e RRTAAYE! YRS QPRmha9 2 Selifd  purified with

PAQKEI#@SH)@O&SN Qia? 2501 Fbr ffdrbwhkid Whs charged with ferz-butyl 3-(4-
(fl phenyl net rziyl eneam noI) 3-(2-fluoro-
bromo-2 Uuoro phenyl) -2-(diphenylmethylene-amino)propanoate (600mg, 1.24mmol),
Pd(dba)2 (71mg, 0.124mmol), PCy3 (35mg, 0.124mmol), 4,4,4',4',5,5,5',5"-octamethyl-2,2'-
bi(1,3,2-dioxaborolane (346mg, 1.1eq. 1.36mmol) and KOAc (182mg, 1.5¢q., 1.86mmol)

20ml of DMF. The reaction vessel was sealed and heated to 160°C for 20 minutes by

microwave. After cooling, the reaction mixture was evaporated to dryness under reduced
pressure. The residue was dissolved in H,O (30ml), extracted with EtOAc¢ (2x40ml), and
purified with Prep-LC to give 220mg of ter¢-butyl 2-(diphenylmethyleneamino)-3-(2-fluoro-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoate.
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4-(4,4,5,5-tetramet hyl -1, 3, 2- di oxabor ol an-2-yl ) phenyl)

propanoate. 84 WD 2007/089335 PCT/ US2006/ 047579 An
wEryssgsHcess vial (5m) for mcrowave was cheehEs2006/047579

with (R)-6-chloro-N2-(1

(napht hal ene-2-yl)ethyl)-1, 3,5-tri azi ne-2, 4-di am ne

(67mg, 0.22mmol), tert-butyl-

(di phenyl net hyl eneam no) - 3-(2-fluoro-4-(4,4, 5, 5

-tetramst hyl - 1, 3, 2- di oxabor ol an- 2-

acetonlt Péégpzﬂﬂgé fag%{?%owggg% “’(‘%‘naﬁ) lﬂ}fro-N -(1-

(naphﬁhﬁlgn&@dﬂdethﬂ)-dkﬁ)Sﬁnwhwmduahnhé (O, hwzztﬁmgl tePEbBI§HD-
R348 S TOSER 89 AL 4

yD)phenyHptopandate (1 20mogy@vZ2mmibl)eind @adl dMgetohiAld; eR@idoRdB sodium

carbodf D My oY R Aot st LS pish prona

dlCthfd‘Iﬁf(tlﬂf}daﬂgﬂph&Iﬁum)xljanaglml)r ahk ll*&ﬁ’:@iofx%ss?el W&H k&aled and heated to
190°Cgtl%53r otection of benzophone and tert-butyl

P &yinutes by migegsrayiee dhitasieoghing. be trastipr ; mlmlee wis evaporated to
drymeOTHEI0GRAL Gl Bidsol0b ALY B of Hurrt S OANG! 51(RHE) 20l s then
added 2 Tamnmjtlge s (qﬂlmq:drfgr 3 h@(lﬂ)(deprotectlon of benzophone and tert-butyl

a 1.3, 5-1rizin-2:y.
I uor op%ﬁ%{%ﬁggoafno Sgtrg%l mer’%l%tur‘evﬁ Rive 501%’6‘1 in
metha@:{@@l) agd pr8fied wisHrep IO {fordlidmg G M0-3k®4r(43ar&no 6-(R)-

g 5 T b S 5. o

H-NMR {4QRMH4,. G3)0DR - #06 (8Y3H))8075ne 1H), 3.45(m IH% 3.8 gnrln %}OI) 5.45

no- 3- (4- (4- am no- 6- (1- (adamantyll)e
(m, ”§) §f(@> ,7%{24 iHis &?%&Mﬁ)@(@pmu@na&mw@im RT R\88, M+1:
447 (RIT: I‘1|H21)N\/ N "HNH2 H A solution of adamanti ne am ne
(1 equivalent), 2-am no-4,6-dichloro-[1,3,5] triazine
2%%1 equi val ent and di i soproyl amne (5

{481 _~ dagmantyiRethylamine)-
refl ux angj conpletlon of the
reaction, the di oxane was renoved under reduced

pressure. The reaction was then cool ed Y
tenperature, water was added S
extracted with dichlgronetha
organi ¢ sol uti on™ Ndﬁy R

concentrated to afford pro-uct, whi ch was used 25 in
the next step MA N cation. An Enrys process

Ut
‘@ vvas charged with adamanti ne
H

vial (20m) fdp.
trizine

A solution of adamantine amine (1 equivalent), 2-amino-4,6-dichloro-[1,3,5] triazine
(1 equivalent) and diisopropy! ethyl amine (5 equivalents, Aldrich) in anhydrous 1,4-dioxane
was refluxed at 130°C for 3 hours. After completion of the reaction, the dioxane was
removed under reduced pressure. The reaction was then cooled to room temperature, water
was added, and product was extracted with dichloromethane (2x40ml). The combined
organic solution was dried over Na;SO, and concentrated to afford product, which was used
in the next step without purification.

An Emrys process vial (20ml) for microwave was charged with adamantine trizine

chloride (200mg, 0.65mmol), 4-borono-L-phenylalanine(135mg, 0.65mmol) and 5ml of
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chl oride (200nmg, 0.65mmol),
4- bor ono- L- phenyl al ani ne(135ng, 0.65mmol) and 5nil of

W@ 2000807/ 089335 PCT/ US2006/ 047579 acet oni t PCT/8S2006/047579
Aqueous sodi um carbonate (5 m, 1M was added to above
solution followed by 5 nol percent
di chl orobi s(tri phenyl phosphi ne)-pal l adiun(11). The
reacti on vessel was sealed and heated to 190C for 20
m nutes by mcrowave. After cooling, the reaction

acetorg?n)sis o umgll?snso§Y1?ﬂq 2 toe d‘f’tﬁgﬁg’r }{&ﬁ ?Lﬁdgﬁi i o %t%%oéﬁlson followed by
5 mol Besgent Gichoropis@riplienyiphioppltihe)-paltddiah(IDo lmie&éacflfdid\tb@ﬁel was sealed

N" N 400 MHz, . CD30OD): 8 1,22 ( 3 6-1-8
and he(altﬁ tle::%O%IY; éﬁ% Hun%tfgr})y rrgcrzgn)'qyeﬂrz\i%%cog gt ED gpaf;ﬂ?n mixture was
evapoi]dfg:d to ‘FﬂgismTh]eH}:mdlZe Gld dlsnged §1 2 fl, of %ﬂfgtharﬁﬂ ahy ghﬁﬁkd with
HPLC. RT 3.11, M+1: . Alternative

Prep-Id; e B 69 @g (yizts 212%)\nf mxpéect nro@nctam éHcI:BMR (400 MHz,

d th
CD3O£§0|§EEE§: Olﬁdamﬂ Q%%I)K%Ei ‘?bﬁéhég?;gz‘{a% g’uanj Zﬁ - 1H),
4.40(mpBH ) 17ef(dy Hd),km(ﬁozm nagnaaytsml minm RIT 3ayanbguan7dRTe 1.76).
(1 equivalent), (S)-2-am no-3-(4-cyanophenyl propanoic

agl@ (L ehye 211 it (28] 250D A5G Al s At g 2P de
V?fr ogg; A I“)E% Y::P%éﬁs-r—é@égﬂn ik D.‘%“:?%gllsflc acid

vvas aaﬁ{ ézf}g’@hgllté %om Clj)l%éib %mtl%a%l%tlonof

cyanogeaudinerfl wqqulmt)c(%dl-mmﬂn 154mampheﬁplmmmomm (1 equivalent)

ot oGRS U SO s R D 5y O, R e

vigordushugituxédatpt60re-ii4 seyled dabenfpr N aka Olfterl befipletion of the reaction,
wWi.t h

the mipfrg i eflR 65 £05133 FomfPPerpe B eacn e sheglisd with
water.C86Ivefit Was fmovell urdbr MatcddBassudsl e ghia, @@ér%ﬁov&ﬂﬁb tdPcdbol to room
The pale yellow product was slowy crashed out In

tempepgsise, fed AT AR TP SN RPN ta PPotZ-14 Y tdmer Y Na@H. Then,
impurlfie8 W28 rerﬁ@vc@r‘\ghﬂ@@xtf’a‘?:ltmg WIBSEQRE: E't@gg o, ﬁifddd' Ay, %e aqueous

with 92% purity. Conmpound was crystallized from
solutiqrywas eenl st 1N H6iliveps(thergaddedrte adiagt 3 9e i dlhg)pale yellow

produ%%%\gy%% ou%g%oth? rhﬂ&(?% févag%%%trﬁnlal%??g’ggéﬂk% 30 minutes,

and the sfplid wag abtaineskhy filetaGon Riit9E%; pukdtyl.: CABDORAd whs 28f}allized from

| e I
weorE b BATRONII 8550 RS0 L, 50RO B 44 oy s
1.0(d, Sthehe54..6(@E6 6N, 2604.9@9,335) RO 2R). %84, /5T 3. 5481 H);

:
Analyféqt}% RO.2:6% Mt5:462BT51 286)-R) - 1- (napht hal en- 2
Yirhetifly campBandWak Beparedirot)adR@aiiahe (2RAPhA Fahébuahidine using

QO -N
the method shown in Scheme 6.
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HN H2ZN OH A m xture of (R)-(+)-1-(2-napthyl)ethylam ne
(102. 6ng, 0.599mMmv1l), 2,4-dichloro-5- 5 fluroro
w@oroseshe (100ng, 0.599mmol) and cesi um car bPCEHUS2006/047579

(390mg, 1.2mmmol) was dissolved in 1,4-di oxane (3m)

and H20 (3nl) in a 10 mM mcrowave vial. The m xture

was stirred in the mcrowave reactor at 80C for 10

m nutes. The residue was dissolved in CH2Cl12 (50 m),
washed with water (20 m), brine (20 nm) dried

(glqﬁSOg _Il_l@ﬂ‘;{isc -QLA%S&L} - Sgt%oxlobt?- li'fj- naphthalen-2-
I nter e mino)pyrimidin-2-v)phenyl)propanoi i
2- chl of0-5- : D e e en-2-yl -

thyl) 10 amine. The crude internedi ate (250ny,

0.83mml ) was then di sgetved j-2=6. Ol of MeCN and 6nl
of H20|na20mlm: vvav '
added L- p-borono- )
sodi um car bonat e (1]_?,\, , 1. 66m~rq_‘2}\l anOs:_'at alytic

amount of . 3
di chl orobi s(tri phenyl ghosphi ne)-pal | adiun(11) (11. 6ng,

0.0166mmol ). The saction vial was then seal ed and
stirred in the 0 gave reactor at 150C for 7
m nutes. The ents were then filtered, and the
filtrate was comncéentrated and di ssolved in MeOH and
HRGh(xlurk)of@Rﬁ-(—p}J[4(ﬁirﬁ§tﬂ§}'Y)eﬂnyﬂ1h@t(102361HEL@59§mﬁQ)l) 2,4-dichloro-5-
a k—% t Ce?sol vent system_ The conbi ned pure
urorcr PRLURIne &é?rAO &V anel) and cesium saghomate (3PAme, dmumol) was
dlssolv’td| lﬁqmmdxéﬁé f&ﬁp aﬁﬂ\lﬁdéﬂﬂg 11{3£ 10 ml mlcrowavc vial. The mixture was
2-am no- 3-{4- | uor o- 4- ( 1- napht hal en- -yI-ethyI am no

stirredyin the migrpyape peagtor ab 80 EmliOmmutgsi Jhiegesidueiwasiizsolved in
CHZClﬁTBG\IMri% (71T cMsEth x@%(ﬁgo n?l_} ]%;?Aéj(zgééi% d?I é (cﬁl fsi aflileoncentrated

to get t;heg:rqdcgpﬁqrmq:’dgate chiaro-2fipgrogy3inaidirt-#yl)- (lLﬁ}\;ﬁlthMbtid—yl—ethyl)-
431. 87 WD 2007/ 089335 PCT/ US2006/ 047579 6. 49.

Synt hesi s of
(Bye QtuAminteHﬁec(ieﬂte ((25@n‘g,rﬁ38:ﬁn(nbl)(Wa§ thlen dissaketi yih §.0ml of MeCN

T I i Tl WA
phenylataming @78 16end, Imrﬁxmigl), Sodinh e ohated1 aﬁbﬂ% 4.6&mmhol) and catalytic

o BB BRSO oy 2%, 751 o, e

reactioh, valdvashse s¢ded Indsiitrddia) théfldrowava redtdt at 1567 Y&V Lminutes.
irred in the mcrowave

vial. The m xture wa S
The coplels WPredhos e pnd Sie i fpteatas epeomHebmd Qisolyerbin MeOH and

20 (7 AP ORISR (5.

ined pure fraction were evaporated in vacue and furt?xer dried on a lyophilizer to

amine.

give 154mg of 2-amino-3-{4-[5-fluoro-4-(1-naphthalen-2-yl-ethylamino)-pryrimidin-2-yl]-
phenyl}-propionic acid. NMR: '"H-NMR (400 MHz, CD;0D) & 1.8(d, 3H) 3.2-3.4(m, 2H),
4.35(m, 1H), 5.7(q, 1H), 7.5(m, 4H), 7.6(d, 1H), 7.8-7.9(m, 4H), 8.1(d, 2H), 8.3(d, 1H).
LCMS: M+1=431.
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15

20

(Na2SO4) and concentrated to get the crude

internmedi ate 6-chloro-N-4"-(trifluoronethyl 10
Whewzps93pryri m di ne- 2-4-di am ne. The crude  PCT/US2006/047579

i nternedi ate (150ng, 0.497mvl) was then dissolved in

3.0mM of MeCN and 3m of H2O0in a 10 ml m crowave

vial. To this solution were added L-p-borono-

phenyl al ani ne (104ny, 0.497mmo1l), sodi um carbonate

(150nmg, 0.994mol) and catalytlc anount of

dicclal o1Q NoVY: s .

O.kO ggglt

stirred S '

mnutes. The gontents were flltered and the filtrate

was concentrat ¢dFand di ssol ved in NECH and PO (1:1)

and purifi edpby~pRe€ps i % VE

sol vent system T conqgned pur ¢

wer e

to afford 2-am no-3-
{4-] 2- amno6(4tr|fluorome Pbenzylamno) pyrim di
n-4-yl]-phenyl} 20 propionic ggid. NVR 'H NWR

(300MHz, CD30D) S 3.1-3.3(m Zkﬁ, 4.2(t, 1H), 4.7(s,

2H), 6.3(s, 1H), 7.4-7.5(m 4H), 7.6(d, 2H), 7.7(d,

2 W) mitGids f tiiRharbddeth Pl tedzylSnii @ D68ned, 0.610mmol), 2-amino-4,6-

dlCth%(P]%A\}gl‘Fglg- 23(1(15 é@r g%%ﬂéqlglwcglqm cat%Qbilig—ei (gg l p Si 2mmol) was
dlssola&ﬁlﬂ D8RSR @MYSHANGIO g@ H9n a 20 ml microwave vial. The mixture was

Am nQ- 3- (5-brono-1 Hin 3-yl)-propionic acid
Stlrred(le? thomigrowgve reackrfat 2 10s f%rd?eﬁelalrtuéeSa thﬁo lyang gsdlen removed.
The rééicﬁlle’wééhh%l\%arlh@ﬂ ?S (pltﬁ?n Wasﬁé&! \QRH %‘t&' (Q@ Eﬁlf)] ' &1&“('2@ ml), dried

(I‘Tazsge)emﬁqmpm@ateci i get tyle pmﬁsmtpn(lqdlge;ﬂthgmN-w (mﬂuoromethyl-
benzymﬁﬁ%bﬁ(.&@mﬁgyl phosphi ne) - pal | adi um (3 ng, 0.003

crowave vial was capped 5 and stirred at 150C
f @he Srudienntgrmdediaty (d 6 0mzy 6.4 Zhiven]) was thieaalissobredrin 8tGmlsof MeCN
filtered thr

l h i f
and 3PSCRRT TR 10 an! BIFE¥R B oP s SRR e Fprorome-
phenyliaringe MWn@a@M%ﬁBn&DpsoﬂﬂlmeBnml(wmméMQﬁMﬂt )il catalytic
| re r e
amoufor oAb e s R iy relefoellE 6 g §AOES g e
reactlmﬁ'lgr w?s fhefzeslica ﬁﬂd l[stslﬁﬁg id ﬂﬁé @ﬁilcfﬁ@le\tﬁa&om 1(5ﬁ)°@gfne5 minutes.
r oauct, am_no enyl - I ophen
The c::%_gl?tﬁ Were élt%efl %r}cgﬁegﬂfreteg@sc?%nﬁjgtm& %rgb@)lsmed in MeOH and H,O
1:1D a@a@;ﬂa)ﬁed%%: : §>ar8§vé Pnpmsmgla Recd/H,G/MFA soldet Zyé’t@m The

combiged pi pPYE- o hackignp o e eé%nate@u%vég’e ﬁillgl) mlwr)drm%nélygpﬂmzer to afford

2-aminb-8L §{482%mmlrio-6- -(4-trifluoromethyl-benzylamino)-pyrimidin-4-yi]-phenyl}-
propionic acid. NMR: 'H-NMR (300MHz, CD;0D) & 3.1-3.3(m, 2H), 4.2(t, 1H), 4.7(s, 2H),
6.3(s, 1H), 7.4-7.5(m, 4H), 7.6(d, 2H), 7.7(d, 2H). LCMS: M+1=432.

6.50. Synthesis of 2-Amino-3-(5-(5-phenylthiophen-2-yD-1H-indol-3-
Dpropanoic acid




10

15

20

25

yl ) phenybpropanoic acid 0 OH N,Nja NHZ N Qo 15 A
m xture of 1-ethynyl-4-phenoxy-benzene (126ny,
w@2®3081383 and (S)-3-(4-azido- PCT/US2006/047579
phenyl ) -2-tert-but oxycar bonyl am no- propi oni c acid
(200ng, 0.65ng) in H20:di oxane (5:1) was heated at
100C in a seal ed tube for overnight. After conpletion
of reaction, 3N HO (5 m) was added and the m xture
was stirred for 2hr at 50C. Renoval of solvent gave

porrRind5 RImb s i SRR slt U0 S0 mmob) was added
to a 5 ddsnicexivpreodals which mmiamecgsephehyl-ﬂmhexmebmbmc LRBAD)16 g,

0. 078%0?)0 ﬁaéégz (é'él;ls by 6%::?‘1?{26}‘ aoFil{;%faﬂé‘ g%é By e rg%%(rﬂ,{) and
dichlobdtyis(tiBplitnsg/lphbkphine)opditidivby (3 RS 0003fmmol). Microwave vial was capped
E R 20 F PR O A S

ﬁltere(lﬁ)roagli\ﬁ'ls nge fiftel( &rd(then 6¢dirBD by a reverse hase reparative-HPLC
e-2- carggxamd phen I)-Ifwl—l-l 2y trlaz% ik 5p

using }’M‘Er?éﬂﬂ%ﬁ dR9%3} e &OWQQW@% “olvent system). The pure
ﬁactm%%%@%@%%/n%@zg va&indth ?ﬁrﬁog?g vg%smi@n %ena‘&ﬂn é\hl J)%water,
frozen iy popitizad toogibo Synt oF Relccoroda IrpizshaH§H(5-phwhsletbidphen-2-yl)-
1H-mét71"§1§1]0pr6§i$5§g! dci ﬁﬁijw (300 MLz, CDOD): 3:21:3.26 (my, 2H), 4.25 (9,

ut oxycarbonylam
1H), 7| TcﬁﬁVéSa(m,@H);LEG&ﬁd DIUIRPH(d bHE i of H20: di oxane
(5:1) was heated at 100C in a seal ed tube overnight.

Qﬁtgﬁi ) é{sﬁé d&ris?&;%c : ‘*éi‘ uﬁlrkgr éYN[)" by 221306 ¥azol-1-
O]
OH
N//N\N N2

A mixture of 1-ethynyl-4-phenoxy-benzene (126mg, 0.65mmol) and (S)-3-(4-azido-
phenyl)-2-tert-butoxycarbonylamino-propionic acid (200mg, 0.65mg) in H,O:dioxane (5:1)
was heated at 100°C in a sealed tube for overnight. After completion of reaction, 3N HCI (5
ml) was added and the mixture was stirred for 2hr at 50°C. Removal of solvent gave crude
product which was dissolved in MeOH and purified by preparative HPLC to give 45 mg of
desired product (yield: 29%). 'H-NMR (400 MHz, CD30D): 8 (ppm) 3.2 (m, 1H), 3.4 (m,
1H), 4.3(m, 1H), 6.9(d, 2H), 7.0(d, 2H), 7.2(m, 1H), 7.3(d, 2H), 7.4-7.55 (m, 6H), 8.0(s, 1H).

6.52.

(thiophene-2-carboxamido)phenyl)-1H-1,2,3-triazol-1-

Dphenvl)propanoic acid
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10

15

5 sol vent gave crude product which was dissolved in
MeOH and purified by preparative HPLC. According to

wo aNF0g§3et ention tinme) and NVR, two regi 0-i SONRCHUSBNE047579
obtained (total yield: 70ng, 66% . The mgj or product
Is (S)-2-am no-3-(4-(4-(4-(thiophene-2-
car boxam do) phenyl )-1H1, 2, 3-tri azol - 1-yl ) phenyl ) pr opa
noic acid. NVR'H NWR (400 MHz, CD3OD): b 3.2 (m IM
3.4 (m 1H), 4.3(m | H, 7.15(m 1H), 7.3(d, 2H),
7.6(m 4H), 10 7.0(my 3H), 7.95 (d, 11-1), 8.0(s, 1f).
The m nor product is (S) 2-am no- 3- (4-(5-(4-

(t hi ophene 0 @g) phenyl)-1H 1, 2, 3-tri a oH
) phenyl . "H-NWR (400 MHz, :N§'
3.2 21H), 4.35(m 1H), 7. 2
7.3 '7.5- 7.6(m 4H), 7.75(m _H)N 95 (d,

.05(s, 1H). 6.53. Synthesis ofj
- Ami no- 3- (4- (2- am no- 6- ( phenyl &dyp#y
| ) phenyl ) nropanoic acid O \ | | O
NH2 2-Am no 4, 6-dichloro pyrimdiR
,_;lNl mpl ), trinethyl-phenylethynyl stannane .

V) jwere dissolved in THE (20 m) and t H&

shirfed at 90 WD 2007/089335 PCT/ US2006/ 047339

C for 12h. LCMS indicated the conpletion of

r damiitare ofShlophehe-Bearboxytiv edlda(nebtmﬁqmengsladude (Elmg, 0.49mmol)

irectl. the foll tep. Th

and (-G hello HhEmy b s St B R B pe P a0 S0, 9 fome) in 5

ml of éﬂgoldiﬂﬂﬁig_) @: 1)?@@ hﬂi’tdﬂi’ﬂd’c Eooaﬁ 33} é)eeaZéclﬁtuge ogre:(‘ﬂli%t) ,Aﬁ‘?eﬁrd:ompletlon of
.alc LS ri 0s I he a

reactiofy, 35 %@3@/ AL BRIt s tired st e B Rgmoval of

solveritighvé Bhd! ES)Q)&&‘L Which azaéidﬂs@omd {H S1e@MYEd Yhndfied BY §réfiaﬁ1t1ve HPLC.

was seal stirred he m crowave react or
AccordigugtoflfMs @Wtﬁmlom'ﬁéle}rﬁﬂd I)]MRM\E@ qeg;q-@pwrsawgretqt@amed (total yield:

70mgf 64%§. 2T fe WRFor &@d?tlé )@gﬁ@%ﬂg WA tHR He‘hle%d by

preparative HPLC usin as S vent S stem
carboxmldp)phenyDS)H-g,lgiﬁtn@o:h-lfﬂ);(@nyl)propanmc acid. NMR: H-NMR (400

v, R AP T AL R AL BT o,

7.0(m{ PERY7.95 @N-130)48.0(s) 1 H3Hhe 4niddr produdiHy (S)72fhﬁnﬂ051(4€(rﬂ—(4-

(hiop 5l AR ATRDP B LB G4 LR BersproRFnR Sriths H-NMR

(400 MERVEDIOH NS 1P (mANE),03.4 623 ¢Eh eSS (m, 1H), 7.2(m, 1H), 7.3(d, 2H), 7.5-
7.6(m, 4H), 7.75(m, 3H), 7.95 (d, 1K), 8.05(s, 1H).

6.53.

NH,

2-Amino 4,6-dichloro pyrimidine (0.180 g, 1.1 mmol), trimethyl-phenylethynyl-
stannane (0.264 g, 1 mmol), were dissolved in THF (20 ml) and the mixture was stirred at
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herein are |isted bel ow. Conpound LCVS HPLC Met hod +1
(Time mn (S)-2-am no-3-(4-(5-(2-fluoro-4,5- 426 C

W@ 2000439335 PCT/US2006/047579
di met hoxybenzyl am no) pyr azi n- 2-yl ) phenyl ) pr opanoi c
acid

(S)-2-am no-3-(4-(2-am no-6-(4-(2-nmet hoxyphenyl) pi peri
din-1- 448 1(3.03) yl)pyrimdin-4-yl)phenyl)propanoic
acid (S)-2-amno-3-(4-(6-(3-(cyclopentyl oxy)-4-
65°C fgﬁdgp YERRZMh R AGhe SotPieiBh wkéhmleﬂ) B¥[vefit Gafreétnowd’and the
21) yl)phenyl gpr opanoi c acid
res1due(®s®rq:|ﬂiymse@1r( the(follpwing f¢tret hyl benzyl ami no) pyr azi n- 2

(T§% e {n%e aﬁé( k%@? g?ihé% BRIy hfine (0.210 g, 1 mmol)

2-am no- 2-yl mét hyl am no) pyraZ|

sodlmreearmtﬂq 21 @9)2 nynqlmwdﬁ@m@pm{m@mlnh0§xspn@)rw1adlum(Il) (25
(4 4
5 me, oB3F RN Hekpio TRLACS Paidtre ON1eEN G e e G i to

mlcrov@aﬂa@@dle The vial was sealed and stirred in the microwave reactor at 150°C for 6 min.

The mlgﬁ&—e @/a(s c? m§H4 9‘%@%9 Cl openﬁ%/ﬂtga?%(lg y%‘es(xgﬁ]eogvgy Irn?rzdied gy

prepara?t%vezl;ﬂlaﬂcriﬁ tI(I;Iélogi—f/ﬁE@V’{l;iﬁﬁs é&lvclgt?systfm tlo obtain (S)—2-ammo—3 -[4-(2-
rifluorome en rrolidin

amino- meny{eﬂlw-pygy}mlgmﬁwfvl(;rﬁ%apsﬁmaﬂwaa 4 %gy %»BEPA safl. 4-NMR (400

38 /
o e SRS iSO TS 13 107 00 120

8.18 (GREN-| - 404 A (2.65)
yl am no) pyri m di n-4-yl) phenyl ) propanoi ¢ acid

( 2- aRLRe< - 0- 6- ((R) - 1- (napht hal en- 2-
yﬁd Adu %l&]% oﬁ'ﬂﬁ )phe%/lgproéangl c acid 429 A

Egd&ﬁbnal(&%po%nﬁﬁbﬁ%ﬁfﬁd(\ﬁiﬂgzméﬂﬁbﬂé’kﬁmﬂlﬂ i theAtartf/or described

hereln@rq)hﬁé??@b@lpwyl ani no) pyri mi di n- 4-yl ) phenyl ) pr opanoi ¢
acid

-
ey

Method
(9530 e o (35 (o o A TRV

) 2_%] E_rke_w ga ?l)ﬁ Iz_%nhrgo) pyrim di n-4-yl) phenylf) p2206pan}ol c C (3.04)
dlmet}togy

epzylamigo)pyrazip2-yhphenyRpropapois e edhoxybi phenyl

)2 bf,‘ Aﬁjl @mﬁﬁf’-é-(é @opethoxyphepyloiperidints | sgo ol 130)

yl)p proparoic acid

S)- 2_ no gwe B {% mé)@}-,)(c{_R) - 1- (napht hal en- 2-yl) ef hyl a
methoxybe ylamlno) infethylamino)pyrimidin-4- 507 J(3.21)
yD)phenyl)propanoic acid '
(S)-Z-amino-3-(4-(§-(3,_4-dimethylbenzylamino)pyrazin—Z- 377 C (3.15)
yD)phenyl)propanoic acid

(S)-Z—amino-3-(4-(§-(bi.phenyl—Z-ylmethylamino)pyrazin—2- 425 D (4.00)
yDphenyl)propanoic acid

(S)-ethyl 2-amino-3-(4-(2-amino-6-(4- 460 F (2.52)
(trifluoromethyl)benzylamino)pyrimidin-4-yl)phenyl)propanoate
(S)-2-amino-3-(4-(5-(cyclopentylmethylamino)pyrazin-2- 341 C .77

yl)phenyl)propanoic acid

(2S)-2-amino-3-(4-(2-amino-6-(3-(2-
(trifluoromethyl)phenyl)pyrrolidin-1-yl)pyrimidin-4- 472 A (2.87)
yDphenyl)propanoic acid
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1,3,5-triazin-2-yl)piperidin-4-yl)propano

ic acid

(2S)-2-am no- 3-(4-(4-am no-6-(1-(4-fluoronaphthal en-1 -
PCT/US2006/047579
yl ) et hyl am no)-1, 3,5-triazin-2-yl)phenyl ) propanoi c

W@ 2007689335 68)

acid

(S)-2-am no-3-(4-(4-am no-6-((3'-fluorobi phenyl -4- 459

J (2.89)

yI ) mat hyl am no) -1, 3, 5-tri azi n-2-yl ) phenyl ) propanoi c
(28)-2- agmaﬁr?n&léz A6 iZdsge W@weh Hohk en- 2oyl ) pth
ylaxmnqipmr}udmﬁ?%s@zxy@syopanmg aci e 4oy )Pt AR 65)
S)-2 55tr|a2|nz Jaﬁ&;;%gropnenyl)propa of Tt aci

g ERER) - 2 2-trfi f rof |
yl)ethsg?gyumld1n-4-yl)phen$propan01c amc;(l ‘ uo A@273)
el Nox henyt— y| J et hoXy)  pyT 1T di - 4=yt )y pheny|[prop
(28)-2-apigo3- %‘é@f -84}.2-acid (2 454 K (1.34)
dlphenyégthzlamwwsmnmn( yanhwl)@rq@nglczacnd iflugro-"I -[3'-
fTuorobi phenyf- Fyethoxy)y =1, 3, 5-trTazr=2=yt)phenyt)
(S)-2-apingpirfrbi( 3512’8015 -4 4~ (ba@40cﬂb]clz0phen-3- 510 D (2.02)
yDphenghethylaminelpgripnidingd-ahphersd)prapanei avid -
—tTTazi -2y pheny ) prop
(S)'2 afaﬁ’@r%' (44-&45-3311 q.6 ) ldél"@ethoxyblphenyl 4- 485 J (2 99)
Yl)cth}’lelzlS}Q)2L%,§Ttﬁéz@-5('¥ Jpheryhiprepago{cachd 2- tri f ljuoro-1 | (3'-
f1uorobiphe —4-yi Jer toxXy)y pyr T m aim=Z4=yifphenytjpropa
2-amingydi(d-( z?qmlgoé( -(naghtgyalen-iJ -yDethylamino)- 436 B (2.25)
1,3,5- m@QIS)Z"ZDHmeﬁéHMf(YA)PQ’QPWW@ (6, 7- di hydr gxy- P )

-METN
(28)-2-aapig &64 @o nobi(h-Gfugrogeaphthplar-6. t ri aziln- 237437 By (1.68)
yl)ethyle@mpi))l 3 §ft)19mr%rb'§)ph@p'é}pmmanam agid )

(2S5) - Z-am no- 3=( 4= (A=anrno- 6= ( 2, 2, 2=t fffuoro=t=(3"~
(S)-2-anpwor3A4h( -64(%}@9@1@99113{1-43 5-triazi 255824 D (5 gg)
yDmethytanzing)-1.315 ity Pjipbgariirepansiciasd WO 2007/ 089385 * &
> i Pél(léfgiéuu'b/ %stb/ti Gohhrsng- ey inel

-aming- SRR c@ap! ne-yYEyRmnepbht hal gn- 2+ 4
1,3 S-mAzmgz-gb)Z ~-fluorop enyl)propanmc acid ug? %(2'88)
yi ety am o)y pyr i dr m=2=yt)yptrenyt)propgnoirc—acyd
(5)-2-amigp=3( ﬁ@llaﬂ-éi(@)ﬂdrﬁ-ﬁdl@r(’ﬂe@i-yl thi o) gyri ni di p- 4-
methox @yiphenyl-#-@isthoxy)pphmidinyioy bipteemyDprapandic( 2S) 529 anj noM (3.83)
acid - (4-(2- amn06(2 2,2-trifluoro- | -(4'-

ftoorobi nenyl = | )(—,‘l toxy) pyrimdirm=—4=yirphenytjpropa
(25)-2-apine- I ARpInCD 02,24 frifluoro- (3
fluorobiphenyl- 2-yl)ethoxy) 1 3 ,5-triazin-2-yl)phenyl)propanoic 528 F (3.41)
acid
(2S)-2-amino-3-(4-(4-amino-6-(1-(4-tert-
butylphenyl)ethylamino)-1,3,5-triazin-2-yl)phenyl)propanoic 435 J(1.82)
acid
(28)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(3'-
fluorobiphenyl-4-yl)ethoxy)pyrimidin-4-yl)phenyl)propanoic 527 D (2.09)
acid
(28)-2-amino-3-(4-(4-amino-6-(6,7-dihydroxy-1-methyl-3,4-
dihydroisoquinolin-2(1H)-y1)-1,3,5-triazin-2- 437 B (2.47)
yDphenyl)propanoic acid
(2S)-2-amino-3-(4-(4-amino-6-(2,2,2-trifluoro-1-(3'-
methylbiphenyl-4-yl)ethoxy)-1,3,5-triazin-2- 524 D (2.22)
yDphenyl)propanoic acid
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(2S) - 2-am no- 3- (4- (6-(3-(4-chl or ophenoxy) pi
yl ) pyri m di n-4-yl ) phenyl) propanoi c acid
2-yl ) epdiyUSA0061047579

453 A (2.67)
W@ 3)07/889385 ( 4- am no- 6- ((R) - 1- (napht hal en-
)-1,3,5- 486 J (2.83)

peridin-1-

triazin-2-yl)phenyl)-2-(2-am noacet anm do) pr opanoi c

acid

(S)-2-am no-3-(4-(6-((R) -1-(napht hal en-2-yl)ethyl am no

)-2- 481 A (3.70)

Itriflut.u ofret- |L)mr||||d||| 4= I)}Jhcn_yi)ﬁfqpalluib e+t
(S)-2- érﬁ)n@B«iM({h{&nﬁn()@—((R)-dPﬂnﬂphtﬁal@d—Z—3 chl or oph eny&k pi per ag (2.90)
yl)ethylarrhno)pWmdl@m-?gpheqyﬂ)pmﬁammcchcm 4-yl ) phenyl )’ propanoi‘c
(S)-2 {8)na23- M (Rendndb-(bRnaytitie)p§rifidp-4, 2, 2-tri|f | 495 0- E (1.66)
yl)phet$Bplopahoié Acid ’

phcnyl et hU/\y} pyl -4 yl } pllcuyl } pr-opat +-e—aecid
(2S)-2( Afino23-#r(2randn¢-6-(22, 2utni floer6-1-4'4- 482 A (|3. 15)
fluorotiphleayly4-yi)eshoayipyoingiyin-4dytlpheryl)rppdreiy | ) gr opamoi ¢ E (2.07)
aCld /aglcg 2 2_ (A (6 /1 /’J chl.arabi nhanyvl 2 v ) D_2 29

\LU}' [~ ulll IIU J \_I‘ \U = \/III \w A} UIJI Hllbllyl [ yl} =, &~ o
(28)-2~arhidfd-E(448- (35)1-chlorophenoxy)plpendm-1- 45 A (2.67)
yl)pyrtrnicﬁﬂl-uoym;ﬁehmyx)qwﬁmmadidn yI ) phenyl ) pr oganoi 2 atid .

L\Jl L u.ln II\J \J \"I‘ \"I‘ ulll II\J U \J.
(S)-3-(4-t4-pindo - 6-(@R ) L (naphith&en-2-yl)ethylamino)-1,3,5- 4 T @283)
tnazui-z4yﬂjphen5a§e—12h(axaﬁ1rnba&tﬁnidbbmbpmoae ych)iphenyl ) pr gsan i C '
1 E10 D / ") ’l /I

(S)-2-GBE)o-2-(SHBHARB {(AarfiZhaled-Aoy Ftk AadiR) @3- pan Lol la e
(tnﬂuox(o%netﬁjzlmrrﬁnﬁhmmm)ﬁmhﬂ)yﬂobmaw amyl) pyr i m di 515 N G-

/’) 2.4\ \ haonyvl nrann at hil h. 2

J. U_l‘ 'I}Pllcllyl/ IU QIIUI \J a\;l U Clllyl L Cllll IIJ J

(S)-2- m@ihc(-z-(ar(tmmﬁ d—(ﬂ}&;larc@hbnymmpmn-l- - (3 3 L (0.72)
yl)pyrirﬁidim-nyjdbpﬂeﬁmabro%mydn):athbxy) pyrimdin-4- 567 4lél (2]17) '

yl }'Jllcnlyll }pl Up uIIU U.LC
(S)-2-4i8)na23 4 (Reandinbb-((R)-2, arifludroS) - 2, 2, 2-triff | Yg50- I E (1.77)
phenyie(tony)pynm1d1n-4-y1)pheny1)propan01c acid )

not - ho dht Nh A hao - - A4l N nhAangl BE-aB

IIUtII\Jl\yUI Hllcllyl "l‘ yllctllul\y/ 'uJyI I mr ur i = yl}Hl]Ullyl PI UP
(2S)-2a:mim-549-(Rlapdnd®)y(1,4Ci d 48 A (3.15)
dlpher(yﬂﬁ)ty&iﬂlﬂb}pyrﬁmﬁﬁr-é—gdmﬁM)lﬁoﬁéh&c Zeitir i f 1 dor 857 :
(25)- mnhm»ewmﬁqm»}as -dhlylopithenyly2y)F2,2)2di n- 4- yl|) plg%yl prop (2.35)
mﬂuommhmc)aﬁﬁﬂ;ﬁcﬂn%)rl)pmwﬁp&i})a}ﬁﬁk%w / 089335 N

DT/ IIC")f\f\DIf\/I_LE_I(\ /')C‘
(2S)-2-(mu(o23-dm(ﬁmrﬁn(> ﬁ-«lacmx(luhnﬂbﬂh&] 22{270) bi phenyly D (2.14)
tnﬂqueqthc)x;@ Qsz-mﬁﬂ—l}gt)ph&d}dn)pyowmdnwhl n- 4- yI ) phenyl )} prop

atote—552 (o UU) actd 2 o Z2—atihe—3
(25)-2-{mino23 - A(Renting-B; c2,23,8r3-p¢mQﬂmro+1-(3( -3' - net hoxy-5
fluoro-4-methylphenyl)propoxy)pyrimidin-4- 515 N (3.34)
yDphenyl)propanoic acid
(S)-ethyl 2-amino-3-(4-(2-amino-6-((R)-2,2,2-trifluoro-1-(3'-
methoxybiphenyl-4-yl)ethoxy)pyrimidin-4- 567 N (2.17)
yl)phenyl)propanoate
(S)-2-amino-3-(4-(2-amino-6-((S)-2,2,2-trifluoro-1-(3'-
methoxybiphenyl-4-yl)ethoxy)pyrimidin-4-yl)phenyl)propanoic 539 N (3.36)
acid
(28)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(3-fluoro-3'-
methoxybiphenyl-4-yl)ethoxy)pyrimidin-4-y)phenyl)propanoic 557 O (3.52)
acid
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met hyl bi phenyl

noic 553 N (3.63) acid

-2-yl ) ethoxy) pyri mdin-4-yl)phenyl) propa

W@ 28y/02933311 no- 3- (4- (2-am no-6-(2, 2, 2-trifl uor oPCT/US2006/047579

| - (4" -nmethoxy- 5-
met hyl bi phenyl
noic 553 N (3.61) acid (2 S)-2-am no-3
-(4-(2-am no-6-(2,2,2-trifluoro-

(nethylsulfonyl)biphenyl

-2-yl)ethoxy) pyri mdin-4-yl)phenyl) propa

-(3' -net hoxy-3 -
4-yl) et hoxy) pyrimdin-4- 617

phen ropanOIC aci a-
(28)-2-prg)o-3- (éirf?r?émg-o @2” Qf OG‘ZIPPEWT} r opyl mét hoxy
-yl)-Z%%mﬂuqeﬁtbphW)m@n% Zl)Pqu RERR3BPIOXY ) py A dif n- 4Q(3-00)
acid 521 N (1.57) yI)phenyI)propan0|c acid
S=2=ammno- 3= (4= (6-(L-(2-( cycl opr opyr mef nNoxy) - 4-
(28)-2- famméﬁﬂe(ﬁ;ﬂn)mg 62(232,f2rtnﬂu9@rbé¥ HBRYPEYS i di n- 4- |507 N
methylblph@z\)l-fz-yl)y@)hgmpndml)phmllpmpanmc 553 N (3.63)
acid (28) 2- am no- 3- (4 (2 am no-6-(2,2,2-triflporo-1 H(2-
rsopentyrox MeENy1T ) €U TTOX rTnrarti-4 nmenyl IO
(25)-2- aqu3§2&2m%1}11g6©§32?35tr@u01¥0{ )24'-methoxy-5-y TP I PEER
methylbipBpnd-2an1)athosy)pyringding4-gl)phemiliprepaneid - (B' -¥33uor obi PiH3.61)
acid enyl-4- 512 yl)ethoxy)pyrazin-2-yl)pheny]) propanoic
atl u
(2S)-2-p@B)0-2-(dr2rrmido(6 (2,2, 2amiflnorcs 1 (3 Rethokyi3F | por o- 1 - (4’ -
(methytsetfooybiphbeylyt-yDethbywipbmimydipyt-i ni di n- 4-y| ) phéhyll) pr ©3-28)
yl)phex@ﬁ)pr@pa&ﬁﬁ: acid 3. 50) aci d
LZS/ L amnmo o-J\ \E aTIITILF U- J. \OJ. L,orrua Iin IL)I pi Ilyi =
(2S)-2-2mphg-3-(B52 -dxnind-G-4)-(2- (cyclopropylmethoxy)—4-
fluoropheRy12-212,2 fttifloowethoayypywimidin-¢H n- 4- yl ) phenyl )§¥lopanoi N (1.57)
yl)phemt)pilopanoic acid
128)42 amho U‘ ('-l-j L aTII o= JL; l\l (EAI-* < dl ua IUyI bl oAl ClI)l]I*-
(25)-2-3mjih)-3-@5@-(U-@3(c§Blopropylmethoxy)-4-
fluorophedy}-242, thhﬂuomtﬂwy)@wymdm-dq n-4-yl) phenyl )iopanoi & (1.62)
prhmﬁﬂhﬂopé&ﬁBaﬂdanlno -(4-(2-amino-6-(2,2,2ttrifluaro- |
nt1ﬂGX“pneﬂny7pneﬁy.,CLhuxy;py.l. A*n-4 555
(2S)- 2-Mrﬁﬂo-5504 (2ydohiploetiy2, 2 2-wiflmomi-¢-(2ci d (2 S)-P-am no-3
(isopent{léx{pheryl)thex ¥)pifimidinak ylphepdl)pdpanoic 520 N (1.69)
acid net hoxyphenoxy) phenyl) et hoxy) pyri mi di n-4-1541 N ({1. 59)
MI lr\han\ll \ nr npa_'qe%_c M'jﬁa O/I \Aﬂ QOIJTLL('\QO_Q’)ﬁ
(29)- 2—Eﬁi'fr‘1dJ§2(@Q6L(Q@ S-f8fluoro-1-(3'-fluorobiphenyl-4- 512 _
yl)ethoxy)pyrazin-2-yl)phenyl)propanoic acid
(2S)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(4'-
methoxybiphenyl-2-yl)ethoxy)pyrimidin-4-yl)phenyl)propanoic 539 N (3.50)
acid
(2S)-2-amino-3-(4-(2-amino-6-(1-(3'-carbamoylbiphenyl-2-yl)- 552 N (3.14)
2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid )
(25)-2-amino-3-(4-(2-amino-6-(1-(4'-carbamoylbiphenyl-2-yl)- 552 N (3.05)
2,2, 2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid )
(2S)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(4-(2-
methoxyphenoxy)phenyl)ethoxy)pyrimidin-4- 555 N (1.55)
yDphenyl)propanoic acid
(2S)-2-amino-3-(4-(6-(2.2,2-trifluoro-1-(4-(2-
methoxyphenoxy)phenyl)ethoxy)pyrimidin-4- 541 N (1.59)
yl)phenyl)propanoic acid
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(2S)-2-amno-3-(4-(6-(2,2,2-trifluoro- |

(2

(i sopentyl oxy) phenyl ) et hoxy) pyri m di n-4-yl ) phenyl ) prop

wWarwrosses N (1.74) acid
(25)-3-(4-(6-(1-(3" -acetam dobi phenyl

PCT/U

S2006/047579

-2-y1)-2,2, 2-

trifluoroethoxy)-2-am nopyrimdin-4-yl)phenyl)-2- 566

N (3.18) am nopropanoic acid
(2S)-3-(4-(6-(1-(4" -acetam dobi phenyl

~2-yl)-2, 2, 2-

tri f 1 uor oet hoxy) - 2-ami nopyri m di n-4-yl) phenyl ) -2- 566

' N—=3723) _am nopropanoi ¢_aci d
(25)- 2(@3 0B- 6162»%2 2rcaﬂn(ﬁo 6 (1 (4- cyanophenyl ) - 2| 2, 2-
(ISODGWSB’KYJPWV})P@@KWQ YpIoRATPEheny | ¥9% oppanoiX (1.74)
acid acid (S)- et hyl
Z=amno=3-(4-(Z2-am no-6- T2, Z-triftruqQro-1-p-{ 475
(2S)-3<(4- @&ly@e@m@mmmml %—y 492 henyl ) pr opanoat e
trifluoyeeBioxy)-drampigopyrimidin-4apDplecoa)¢2, 2, 2-tri f | gor 66| | (1-N(3.18)
ammonl@lphmcybmdycl o[ 2.2.2] oct - 5 en- 2- yl) et hoxy)pyri mi dj n- 4-
—493 029 ypienyty anortaci a—
(25)-3¢(@gp- (2 (Ah‘ﬂmlqobl teny £2(21 (4- (cycl ogent yl oxy) phe '
tnﬂuorgptl)oxy}l?bminpmyﬁm)d1n-4-y1)pheny1)—2- 566 N (3.23)
am1noﬁx;02)aﬂomracfdl uor oet hoxy) pyri m di n- 4-yl ) phenyl ) propahoi c
aLJ_U
(23)-2tagnoB- G Zrendaq-4-(L g4 (cyatapheoybiZhant y| oxy) pheayl ) -2, 2 __
tnﬂuoxcg:thdi:@{&n)Nm\‘n11111@?1}y1)pheny1)propanmc acid
triftuoroethoxy)pyrintdin=—4=ytphenytyproganorcacd—
(8)-cth(y2 Syarpingri- (o (B amfino-o A (RIP AL Biffworos12p4 ri f ljuoyes | _
tolyleth@:@)bﬁnmm@nmxyphmxy@pyt)mheatyl ) et hoxy) pyri i di n-4-| 556
—N—3159) rphenyt)pt oparortact o
(2S)- 2(41@)107'_3’&1‘(3’1@1113“(-5‘(@&%ﬂl@r@‘l("ﬂl*(4 5- di metjhoxybi phenyl
methox ghigygle[ 2558} o8¢-3-842-yl)ethoxy)pyrimidin-4- 493 0 (2.97)
yl)pheﬁylapmpamolﬁlaMr oet hoxy) pyrl m di n- 4- yI ) phenyl ) pr opahoi c
act¢t \io)*L o= J-\'-r \Z—E’un no="6= \J. \TF,
(2S)-2 EangiinpE}- (e {3ra®ino-6-(1-(4-(cyclopentyloxy)phenyl)- 517 (1.61)
2,2,2- tlﬁmbyddﬂnq)dWmﬁ}nyM}ylmmngL)pmpﬁhmo raciglt hoxy) pyrim di n-lj )
—583 % 3- JU} yl )pllcuyl)pl opafnort—act d
(25)2@EpoB-Ghrlt61- Pyl pop B DPaTAN 2Bi%0- | - (7 - 54 1| bi Y 1.6
tr1ﬂuomw}hm@)p)&ﬁﬁldm-4yy1)}ﬂ'tehy})y1)opymcaz agid2 - yI ) pheryl pT oppNoi C
ablukLO}'L aIIIIIUD'\ O'\:L LLTIITMLIU' i 7F'\D
(29)- Z-MD%W@?mwﬁﬂﬁé&Wh)ﬂ\tdroﬂyQ%@l m di n-4- 541 N
methokIpleapxy)phimyithéppwpainting-aci d 556 N (1.59)
yDphenyl)propanoic acid
(2S)-2-amino-3-(4-(2-amino-6-(1-(4,5-dimethoxybiphenyl-2-yl)- 569 S (3.34)
2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid '
(2S)-2-amino-3-(4-(2-amino-6-(1-(4,5-dimethoxy-3'-
methylbiphenyl-2-yl)-2,2 2-trifluoroethoxy)pyrimidin-4- 583 S (3.50)
yDphenyl)propanoic acid
(28)-2-amino-3-(4-(5-(2,2,2-trifluoro-1-(2'-methylbiphenyl-2- 508 _
ylethoxy)pyrazin-2-yl)phenyl)propanoic acid
(2S)-2-amino-3-(4-(6-(2,2,2-trifluoro-1-(4-(3-
methoxyphenoxy)phenyl)ethoxy)pyrimidin-4- 541 N (1.64)
y)phenyl)propanoic acid
(2S)-2-amino-3-(4-(2-amino-6-(1-(2-(3,5-
difluorophenoxy)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4- 561 N (1.64)
yDphenyl)propanoic acid
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(2S)-2-am no-3-(4-(2-am no-6-(1-(2-(3, 5-

di fl uor ophenoxy) phenyl )-2, 2, 2-trifl uoroet hoxy) pyri m di

wm20h7/08635 N (1. 64)
2007/ 089335 PCT/ US2006/ 047579
(2S)-2-am no-3-(4-(2-amno-6-(2,2,2-trifl

uor o- |

yl ) phenyl ) propanoi ¢ aci d 9BCTNDS2006/047579

-(4-(4- net hoxyphenoxy) phenyl ) et hoxy) pyri m di n-4- 556

N (1.58) yl) phenyl ) pr opanoi ¢ aci d
(2S) - 2-am no-3- (4-(2- amno6(1(4 ((S)- 2amno 2-
ethox ) Pyt i

(2S)-2-atnihor3 44~ (z%nlne—@@,menﬁh9>m°bﬁM®1 c acid
methoxypB3naeydphenyl)8thody Xprianitdimed-6- ( 1- ( 2- br omropherfph) - 2, 2, ¥-(1.58)
yDpherbljprepanbid 4didior oet hoxy) pyri mi di n- 4-yl ) phenyl ) pr opanoi ¢
(ZS)-Z-Zé;ﬁ)tg-z-(arﬁzmniae{@(K—&—'—(@)a-ﬁntrrd-z-l uor o- 1- (B' - net hyl bi ph
carbox gty Biph&3-2-y1)32.2, Etﬂ‘lﬁﬁgﬂ)opﬂfo&g)pjrni’niﬁin)—@henyl%r opanoi ¢ -~

d

yl)phexﬁﬁ)pdopa(naﬁ-)aczdamno 3-(4-(2-amno-6-(2,2,2rtriflugro- |
(2S)-2- aﬁmlimxxm(m:mmylb G2(¢1y(2-btdnwophenyl)i202, 2+ n- 4-y| ) @Enyl )prop _
tnﬂuorﬁéthbﬁy)@@ﬁnﬁdﬁ;%—Srll))aher@d)pdopanow acid

(2S5 —2—am-hreo—3—(4—{5—(222-trHuero—t—({4rethytth
(2S)-2-ampie8-(3-(5524L ,2-trifluoro-1-(3'-methylbiphenyl-2- _
yl)ethoxy))p@t’aﬁhy-lz)ﬁyﬂmWI))mpmlaa&dyI ) phenyl ) p pamo5 08 adi d

’) am Ro— ’J am 2 v flliny ~
TATTIT 11U L LAII_IITUUYL,L,L l.IIII VT J

(25)-2 a(rﬁndret(hE(Zyarﬁmo 6- (2 2,2-trifluoro-1-(4-
methoxyBiphehbl- Wmﬂox&)wri)rﬁlﬁhﬁﬁw}p%nﬂ)ﬁbpmwl phessy| ) pr osa3.51)
acid noic 553 S (3.66) acid

2S—2am-re—3—(4{(2amnro—6—(2 22 trHpero——3
(2S)-2-ahynks-0xyn@st {2yl 2~bmﬂhﬁbyl -(Z(4rmedigithioptens3-m di -44- 539
yl)phenyl)eﬂi&@b\@ﬁiﬁh{:ﬂ-?ﬂﬂﬁﬂiy@pﬁdpaﬁmc acid _

(2S)—2—amne—3—{4—{2—amhre—6—(1{3—eyaneprphemy~—2—y—
(28)-2-hminé 3 44-(@3mino-6-(2,2,2-trifluoro-1 (4-methoxy-3'-
methylbiphbhyloz-9bkthoxy)pgyinidindd-yi)phsnylprepatoi@r oparssizc 4ci dS (3.66)
acid (28) 2-amno-3-(4-(6-(1-(2-(3,5-difl uorophenoxy)ghenyl

2.2 2. 547 N (1.69)
(ZS)-Z-bfrinﬁd) quqetzhﬁmb)cpyz,nmﬁmoéo-yl()s'phenyI ) propanoi ¢ dci d
(hydrokyaetheh)BipheaylR2-yHethbx{)dydnddinrdf | uoro- | | (45394- -
yl)pheﬂ‘gnjﬁwi@ay) phenyl ) et hoxy) pyrimdin-4-|541 N (1. 63)
n_u nropanol-c—acid
VA AR i o

(25)-2-Shrido-3AQ- dniné- 6~2t-€8ﬂc®an&nﬂ2eny222y1)-mz‘2u brog, | (2-(4_
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid
(2S)-2-amino-3-(4-(6-(1-(2-(3,5-difluorophenoxy)phenyl)-2,2,2- 547 N (1.69)
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid )
(2S)-2-amino-3-(4-(6-(2,2,2-trifluoro-1-(4-(4-
methoxyphenoxy)phenyl)ethoxy)pyrimidin-4- 541 N (1.63)
yD)phenyl)propanoic acid
(28)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(2-(4-
methylthiazol-2-yl)thiophen-3-yl)ethoxy)pyrimidin-4- 536 -
yD)phenyl)propanoic acid
(2S)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(5-(4-
methoxyphenyl)isoxazol-3-yl)ethoxy)pyrimidin-4- 530 0 (3.19)
yDphenyl)propanoic acid
(28)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(1-phenyl-5-
(trifluoromethyl)-1H-pyrazol-4-yl)ethoxy)pyrimidin-4- 567 0(G.29

yl)phenyl)propanoic acid
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nmet hyl t hi azol - 2-yl ) t hi ophen- 3-yl) et hoxy) pyri m di n- 4-

wG3B7989phenyl ) propanoi ¢ aci d PCT/US2006/047579
(2S)-2-am no-3-(4-(2-am no-6-(2,2,2-trifluoro- |
- (5- (4-

nmet hoxyphenyl )i soxazol - 3-yl ) et hoxy) pyri mdin-4- 530 0
(3. 14) yl ) phenyl ) propanoi ¢ aci d
(28) am'no-3-(4-(2-am'no-6-(2,2,2-trif|uoro- I

-\J.- pllcnyl —5=

(2S)-2atrind3u@E-@raning-6-( 142 eyrcidskyloxy)-¥et hoxy) pyri mi dijn- 4-

methylphényd)-2 2,24 flugtbthbeyplyipridipatroi ¢ aci d 96| WF45 N (1.76)
yl)pheQ§ptoPa R3S aciBCT/ US2006/ 047579
_ch\ 2am_ﬂu3(/|#}uulllu G‘(J. \2 \n Clu'}eXy'JCX‘y/ Lt
(2S)- 24mt1hq43pt149@ydu)mﬁ> Q-(P-(2(¢yclapentydoiy)rds) pyri m di n-4- {545 N
methylphenif)-2,2y2-prpfesrpethpk pperimidinadsi d 532 N.(1.71)
yl)phex()a)i)roﬁaanamdB (4-(2-ani no-6-(1-(2-(cyclopentyl oxy) 4-
2.2 tvri £l at hovy/ e rll -4

25 T s e serest o oy oo —
tnﬂuolbaﬂi))x?)p@m‘irﬁhdnﬁ4(y4)p¢12nﬁ)praparﬁm{ dciibenzo[ d] { hi 8%l -|6- y(G (2-66)

Ann nL')
C, c 7_ u

(28)- 24amlﬁd>-t39(r4e@t-hﬁm)®j2 21o-whiflwodo-Y L)L phethyl-1 - opangj. ¢ dci d
lmdazbzs)ﬁjéﬂmzagg@wﬁn(dan-gzylmﬁﬂalﬁub&cﬂc Zeidri fl voro=1-(J1-met =

Ty L T

(28)- 24amﬂ@-39¢4~5-@1| {2e{dyolopriytoxy)-dimethyiphepbny| ) PL gparn oi Cn 1.78)
2,2 2-ttiﬂud'oethoxy)pynm1d1n—4-yl)phenyl)propanmc acid -

{%C_‘)) 2—aF6—3 \_r \U T-‘- \L’L (r\\ylf\l nponL\lI_n _1) 4__ncet”y! ph

(2S)-2-amih9-3-@16-(1-(2L(cy8lohexyloxy)-4-methylphenyl)- 1.87
2,2,2-tflGoettioik} Jyoinsidis >y physyiprpancic xéiipheny| ) ptopdnoi & (1-87)

abT U

(25)-2{aiAfie-3-@r{2AamBrot 6(Z,8;2( thifludrd-¢ plyabiax3d oxy) - 4[d?t Ryl phe
yl)ethol?ty)@ynrﬁiﬂin N-}(l)bh&@’l)propanow acid

2t £l i "t havyy nvre o A r\ A1) nha } IlJnth I"\f'\i Q
T

(2S)- zam?ﬁi;-ez(g)(zza‘};mz;@a(ﬁzf éfaamzﬂ@mlmpﬁaéari oltrifludro- |
yD-2,22(piffuotidsthSxy)pyidinedinoxy)phéng)giopadoiachen Y ) +r opanoi ¢

W A2
UaCTT U™ FO

(S)-2-a(lf)-32(a(a-mmirf>-6 43 (g dantypherydpribdidn4li mef hy) < | Hipyraz _

yl)phelq}l)pﬁepaéﬁ)lc aeid
222t Huereethexypyrm-d-r—4—y-phemypgrepan

(2S)-2-aimin@8i@-(2-amino-6-(2,2,2-trifluoro-1-(3'-

hydroxyGiph2npin-yDethok )y Zingidinie-yHpheny)dopanoineny | 5@y riim di n -
acid -4- 351 - yl)phenyl)propanoic acid (2 S)-P-am no-3

I/l (D A3 N ]’) 22 ¢ r;L F,J_LlnrA ! LQ

E-ulll LILAYJ U

(S)-2-aiyinlo Sx§bZpiraing 613,wc)1ﬂt1m;oyarmypymﬁum4 y|) ppsnyl) prop
yDpherpyi)propdndic acidaci d -

(28)-2-amino-3-(4-(2-amino-6-(1-(3',5'-difluorobiphenyl-2-yl)-

2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid 346 -

(2S)-2-amino-3-(4-(6-(2,2,2-trifluoro-1-(3'-fluorobiphenyl-3-

ylethoxy)pyrazin-2-yl)phenyl)propanoic acid >12 -

(25)-2-amino-3-(4-(2-amino-6-(1-(5-ethoxy-2-methyl-2,3-
dihydrobenzofuran-6-yl)-2,2,2-trifluoroethoxy)pyrimidin-4- 533 0 (3.16)
yDphenyl)propanoic acid

(2S)-2-amino-3-(4-(2-amino-6-(1-(benzofuran-5-y1)-2,2,2-

trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid 473 -
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(S)-
din-4- 371 vyl)phenyl)propanoic acid -

2- am no- 3- (4-(2-am no- 6- (3, 5-di f | uorophenyl ) pyri m

W@ 28yA033311 no- 3- (4- (2-am no-6-(1- (3,5 -di fl uorCbUpives§s7579

| -2-yl)- 546

2,2,2-trifluoroethoxy)pyrimdin-4-yl)phenyl) propanoic

acid

(2S)-2-am no-3-(4-(6-(2,2,2-trifluoro-1-(3" -fluorobiph

enyl -

3- 512 vyl )ethoxy)pyrazin-2-yl)phenyl) propanoic

all U
(2S)-2-a8jnop3-4fr(Aensn¢-H-(22,21tiifluor®- {-(2-65- et hoxy-
tolylfuran-3-yl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid

(S)-ethyléﬁ-(%%amir(ceﬁiai)-a,_Ql}piﬂaiwé)-)l|_s(r3bpanoi C aci
methoxdBiphenydm-yhehog Hpy R dinnd-ybphdnylpen2of ur
ammo@cetdﬁﬁ&la)propanoate

. : nl,-\.-\.a PR A WEIP-N

1n-5%|)-

2- @%hyl

-2,3

v

Xy oyt
d

an

.

PN H
Ul

lIIIIUUI UCLIIU)\ I IICIIyI)pTﬂ.I

(25)-2FmiNo- N@Iﬁ@%@&ﬂ@bﬂ%@@ﬁl@ﬂ@ﬁhﬁmhen&-
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acid yI (phenyl ) met hoxy) pyr| m di n-4-yl) phenyl ) P opanoi c| aci d
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(28)-2-afmin@-3a@(QeandinbO45-(131,( 2rifleble (@R bB2256[ b, d] furan-3- 420
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6.55. In Vitro Inhibition Assays

Human TPH1, TPH2, tyrosine hydroxylase (TH) and phenylalanine hydroxylase (PH)

were all generated using genes having the following accession numbers, respectively:

X52836, AY098914, X05290, and U49897.

The full-length coding sequence of human TPH1 was cloned into the bacterial
expression vector pET24 (Novagen, Madison, WI, USA). A single colony of BL21(DE3)
cells harboring the expression vector was inoculated into 50 ml of L broth (L.B)- kanamycin

media and grown up at 37°C overnight with shaking. Half of the culture (25 ml) was then
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di phenyl et hyl ) ur ei do) phenyl ) pr opanoi ¢ aci d
(S)-2-am no- 3- (4- (phenyl et hynyl ) phenyl ) propanoi ¢ aci d
WQe®7MBB2s 91) (S)-2-am no- 3- (4-(2- am no- 6- ( ( SPCT/US2006/047579

-(1-methyl -5-(tri fluoronmethyl) 1

H pyrazol - 3-yl )t hi ophen- 2-yl ) met hoxy) pyri m di n-4- 410

N (1.39) vyl)phenyl)propanoic acid

(2S)-2-am no-3-(4-(2-am no-6-(1,1,1-trifluoro-3-((R)-2

, 2, 3-

[ ent - 3- | Qor. wr 1294 Ws a0

transfe{zlr?g “ﬁg% ggﬁea% cgngl'%ag%ﬁéylg% R& bxtradt, g%’ﬁ@éﬂ) PEb@ing; ¢1 mM

) pr opanoi ¢ aci
tryptophas) 0. 2 alvfi fawo8s gmmoRdiwmisnifate, 8l {@mM phosphate buffer (pH 7.0), and

grown W%@gﬁe E E%Pf‘g; Sﬁy g%%%e'ggsﬁéblgh%g%egy& )48%, ip'f-i gliaﬁ{tﬁlihecf' a7 .0, and
glucos¢ 28Jed?-Bupiressiod- (FAFKI2E s oduged 34thpla% di-tecfosglovry ) pemed of 10
hours alﬁy)‘i g?i I’l‘mAa' gg%s!\l y({egzﬂ 3%)%% é‘ﬁ’y“frﬁ ;H:rdo\ﬁ%%fl onse. ?N(]jth phosphate buffered saline
(PBS)'EL%- ﬁl ?rzn gg 3-(4-(2-am no-6-(4-chl oro-3-(piperidine-I-
SEREbiwge PRRBRY by SRRy chrAmatam IRy BR dishinslins fpigrin. The
cell petﬁet&éas_ feSuspehd€d inHiyis bu@@r (vavE2b1y tdigidly SOTANE Tris-Cl, pH 7.6,

rosi ne hydroxyl asSe g}rﬂ) and_phenyl al ani ne . .
0.5 M Ngdk | Yodbeequed), 2 M EDFIA, Ljohd DX b dpigtsase injibitey mixture (Roche
. i tha: i i i VA .
Areid S0 S SR EUSR A1 R B cn aRRlelotce )
and the edlls-wen dydedovith agnisedividizer. oFheHysaie WEPkgntwideged apddhe

int i . i t 4 . .
supemﬂéaﬁg%%%&@?ﬁ%}éﬁteﬁ%?ﬁéﬁé G 4 ol il UOE R ibrated with
a buffen@bhniring 50 heMekiy, eE68.0n2 W dadl, W% TwoouRat @ mMtEDEA, and 2
mMDg:!}' o%‘?L grOtha\%ALB%B cﬁan‘izl;\l Ci dll? and u td'd ith

¢ TR vy AR B ) ] f P piyet hg KEHE iy sflided with a
buffer Gbitaitéisg 3MaIM m{m,&ﬂ?megesaﬂ NV, U320 X6VeRA-DH7 0.5 mM EDTA, 2
transferredq into L of nedia cont aj.ni 1.5Y% as
mM DT, pa L0%afytsiot Fltgiobramen o mmetifte B st e i agp v
KH,PbO£L Bﬁme @BTMMNACT 30 h{MIBTT 208md8 B Ahariptsh ¢lydkefdleind stored at
o (PH 7. 0), and grown to ODBO0 = 6 at 37C with oxygen
-80°C.suppl enmented at 40% pH maintained at 7.0, and

P98 Srypeidn hFIRKSRSE Bpeat ngﬂl%),‘fﬁ%sfn@ %grg%ﬁ(yyruﬁté TS Y0

D-l'act oSe over a pefiod of 1 ours_at

phenylglaning lysirexdaner(Pddhvens e xmeestrecprsiiauifigd sssesigtiytin the same way,
except?#é Ea[se\ger%@hg@%gxaeég%%ﬁh EEE&B%?%I BlLhE bﬁgn}héﬁaﬁi‘nf_lqiquf PXH during

romat ogr ap on I'ts ng to pterin.
growtlgel | pell et was resuspended in a lysis buffer (100

TP B0 5 U8 Gl el ol somv s
morphbligrbparesutiforic neid(RQPS), pH 7.0, 60 uM tryptophan, 100 mM ammonium
sulfate, 100 uM ferrous ammonium sulfate, 0.5 mM tris(2-carboxyethyl)phosphine (TCEP),
0.3 mM 6-methyl tetrahydropterin, 0.05 mg/ml catalase, and 0.9 mM DTT. The reactions
were initiated by adding TPH1 to a final concentration of 7.5 nM. Initial velocity of the
reactions was determined by following the change of fluorescence at 360 nm (excitation
wavelength = 300 nm). TPH1 and TPH2 inhibition was determined by measuring their
activities at various compound concentrations, and the potency of a given compound was

calculated using the equation:
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10 Applied Science, Indianapolis, IN USA) and 1 nmmM
phenyl net hanesul fonyl fluoride (PMSF), and the cells
woweee/0zed with a mcrofluidizer. The | ysate MEBUS2006/047579
centrifuged and the supernatant was | oaded onto a
pterin-coupl ed sepharose 4B col um that was
equilibrated with a buffer containing 50 MM Tri s, pH
8.0, 2 MNad, 0.1% Tween-20, 0.5 nmM EDTA, and 2 M
DIT. The colum was washed with 50 ml of this buffer
and TPH1 was eluded with a 15 bzéfer contai ning 30 nmM
NaHCO3, pH 10.5, 0.5 ween-20, 0.5 nmM
EDTA, 2 nM DTT, and 10% g{%fe[at] El uted enzyne was
i mredi ately neutralized w @6"— KH2PO4, pH 7.0,
0.5 MNaCl, 20 mM DTT, O.5mME , and 10% gl ycerol,

where \aiQC{hé lrﬁﬁ@l@e@écﬂyﬁ@@véﬂb’ﬂiﬂpdtﬁﬂ{ﬁo@.ﬁh&fhthﬁ@, vik dlsev thpr C =0, b
tyraosi_ne _hydr oxy

is the bﬁ‘ﬂ@’i?‘l“’éi ggpqa]eDH? M slepe tvpmib is \%gp}_%)xgy%t[e Oeé}éxal %b and I,sp is the

concenﬂ%érf bP@xe%%ﬁi&xh@ knaY 1ﬁ1ﬁbﬂ§‘ﬁal§ aiBeWadximuEX 6848ind ARivity.
svveredégﬁemented with tyrosine for TH and

9’1“"!’@“ EHeamdrRAHGCtFiAS BveFe fleferraingdon mepspring the appppnt of “HaO0
generat@&'ﬁ?i\ﬁg ?4"“8{] %ﬂé qh([)‘? yg &Eﬁhl%n@}fféﬁwcﬁvely The enzyme

ropanesul Toni c aci d

(100 DMD/W%Sﬁrstphblma@d 0ih ISt ptah mNICoT AR oINS, 15! added fo

areactlf)P mlf‘%“% %‘goxyeéﬁé Fr;Mhosphl ﬁ%ma@nﬁ@ﬂsm te 0.05%

Tween{20} § ShyiVt TOER, 100 pbA Grany/ amhmomsival sidGate, &IHHMQYIIWIHB'DT

N N

The redc€iafié hz@f&al‘ﬁﬂﬁecﬁﬁhﬁbéﬂeﬂ&ﬁr bg-16ahinavds ngdtstu;)peﬂl aydke addition of 2 M
fl uorescence at

HCI. T,he,ﬁuxtqrpﬂrleéq] e g%: 3:5: tv a caglicg? th 1029c9ivity in the
filtrate WRAWefdrindd W} §cn§’tﬁla@i%h|c\5hhtlﬁ§ Aktivities 606 @&ﬂp@umd on TH and

concentrations, and the potency of ven conpo
PAH wrgasdetermingd asiag thisiepwyiand celfulitedim t f% @o@ﬁ%@g@é gnd

TPH2. PCT/ US2006/ 047579  vO - b v=b+1+ [C] n (11.501)
where v is the initial velocity at a given conmpound
concentratlon C. v.ois the v when C =0, b is the

ibi Hill slope which is

pr oxi rrate .equal to 1, and 1¢50 .
e%m%wﬂ ligs Wk véss}rs ot KARPHRds apafmagpeytoma cell
line, whi3g cORMiIATPE D 2% Bnaked 5MiydYoxyRrypdtiiind (FATYsidMthneously; BON is a
activities were determ ned b neasuri ng the amount o

human gpprinoig ¢qB dineeyhishicogtaing ”@PTZI Ingl mafies Sriprggryptophan (SHTF).
The Cﬂ-%* @e?é'ﬂ)e]; | RSy 1?1'9%%91‘? pla"t@ﬁﬁﬁﬁﬁ | YRS Maobﬁ@?h@ibzﬂdéﬁ in (G

rst 1ncubated wwth its substra
containfed97%b ofii 00 mMisedivasacetaie, Rl deando3%rceoaittiico AW ﬁﬁem €18

colurmgg{]é 5y 1{481)8’%%%&@ bR Whtdrd BPL L Ao dEY2255P N Wiliti-channel

at’e,
fluorometer (model 2475) was used to monitor the flow through by setting at 280 nm as the

excitation wavelength and 360 nm as the emission wavelength.

RBL CBA: Cells were grown in complete media (containing $§ % bovine serum) for
3-4 hours to allow cells to attach to plate wells (7K cell/well). Compounds were then added
to each well in the concentration range of 0.016 pM to 11.36 pM. The controls were cells in
complete media without any compound present. Cells were harvested after 3 days of
incubation at 37°C. Cells were >95% confluent without compound present. Media were

removed from plate and cells were lysed with equal volume of 0.1 N NaOH. A large portion
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Tween-20, 1.5 nM TCEP, 100 M ferrous ammoni um sul f at e,
0.1 mMtyrosine or 10 phenyl al anine, 0.2 nM 6-net hyl
W eqorasppels opt erin, 0.05 ng/m of catal ase, andPQr/k2006/047579
DIT. The reactions were allowed to proceed for 10-15
m nut es and stopped by the addition of 2 M HCL. The
m xtures were then filtered through activated charcoal
and the radioactivity in the filtrate was determ ned
by scintillation counting. Activities of of conpounds
of the c@ll 1¥it@nds tiedfdd e Rixiket @ithieqesl wdimg of mMTasssmd thed filtered

cal culated in_the sane y .as on TP
throngig Slsgs Hiber | Ty Utios T B L06H ORSURTES RS e ranabpfne SHT
concentrafi6Ss. WRI inAls ﬁ@rﬁﬁ)ﬂrof%‘é &8Nlybste viBla?dddakén @ madsure protem
mast oc§toma cel ine, which _contains TPH1 and nakes

concentyafigy p %Wﬁ&%ﬁ%‘%@%ﬁ%%ﬁ%ﬁ%&?wp%@@ pigthg concentration
i H1 and
used. ﬁm%estgﬂ%%éra%h%s&was é% {p 1@%@%hxg§t8-égs ,and
Héhefayerase of mqsllawet Ut pempoURigderontist wes pirdas the

il TG AR AR oL g B R PPl e

minimom5@lwendgf SEE ivsiter agttan O\etfrons cblltd_ma( wreated whgbé highest

.1i-6h £l
concr o3 S by AT B ot
GB(ONt(aBAO rCelswedre ipgédwin &mdqlﬁﬂi 00hﬁlile&$f DMEMNnd HI1AK with 5 % bovine

serum JE4°4 B0 loa eeliivetlins sormonad Sirs pdigt & bt BiaEonignee of

0.07 malltbw 1941 I ThetdRlakniee thctibatbd at Wq@b'l'éi'ni(g?ﬂ:( E@iyl ,1Medﬂthe culture
unds were then added to each well in th

supernaigHEH, PP itRyenrighol Tormersyasnante dhe SuBgEg(pintyes mixed with equal

volum&@PIMof@AV\ﬁ{eﬁ MekdSthrdughCAIR $88. Mdifpuwietiiaubaddon reverse
oun %r esent. Cells, were harvested after 3 days

phase 16? nErf@U BHIPsengentition nagaspEsmgnte Tho ol vishilityayas measured by
e o e e i P e Vi Assay
The cogpornd poteary avap dhan @ipula.ted inibeX00iE/ 089838 the RBL CBA.
PCT/ US2006/ 047579 of the cell |ysate was treated by
rgg,(-; N Wi eEsMal vol ume of 1M TCA and then filtered
through grass ti1pber. The filtrates were | oaded on

MENEEH S TSRS S1FL- t{e@tr’rm@hm&bﬁar Stfhe ifRAGEN Wed é\ﬂmated in
A smal| portion of the cell lysate was al so taken t

severalsiudies by getsraining theirhanss off 3-61 bveksie theptestipesand brains of mice
followﬁlgfdrﬁ%lhﬂ?raﬁbfﬁ eF ﬁf&' C%h{ uﬁfl the conpounds at the

concentrati on used groteln concentrati on was

AdeneneRpUpgd wasi fngnBI@mdnm erentryhiclos toapyevisie oBbRT 4 siaplension or
solutloh n déﬁls}aﬁ‘};v‘?& Q&éléf(—oqg gﬁ?éégg7 %fb*ﬁ% ﬁﬂcé’\@ér %gd Bncd ?ﬁly l?%/ oral

ue 1 n errvation accord| ng
gavageeaq Ganl/bg frfour ckud;eatttw:slays’h Eiverhowrsizfieribé last dxﬁseStHE angmals were

qulckl)i;| acﬁx‘f’lc g e{/aggué) e ac%ns o%ef ﬁlltésf‘mgf]@%ct 5#1& @Jh%?e Wgu h\ggltéetaken and

concen
frozen nnmmyatejy.omlﬂ atastelxeracted lﬁr;mmtheaussoes mﬁﬁn&ﬂtﬂr@w HeEK. sBlood
wer e ovvl}in egual vol ume of DMVEM and F12K with 5 %
sampleB K, or exposure analysis.
The potent TPH1 inhibitor was found to reduce 5-HT levels in both the small and
large intestine, but not in the brain. In one study, the compound was formulated in H>O and
administered to mice at four different dose levels: 15, 50, 150, and 500 mg/kg, once daily by

oral gavage. As shown in Fig. 1, the compound caused significant reduction of 5-HT in the

jejunum and ileum in a dose-dependent fashion. In the colon, statistically significant
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serumfor 3-4 hours (20K cell/well) and conmpound was
added at a concentration range of 0.07 gMto 50 M
wab@7o8438s were i ncubated at 37C overni ght. FiPCHUs0E047579

the culture supernatant was then taken for 5HTP

measur enent. The supernatant was m xed wi th equa

volunme of 1M TCA, then filtered through glass fiber.

The filtrate was | oaded on reverse 15 phase HPLC for

5HTP concentrati on neasurenent. The cell viability was
reductiornefd-ET Wys seterneaauﬂim@p 156, aeh$00ingdkgtddyl (ﬁoswilédtld:’rNHe@iﬁcant

changg%k‘lsgl-{lj’% vei:ét ‘gﬁ% (l)me . e % g%%xlb%ﬁvaléx?'b a’l %%M?Sr%aegéﬁe vvay

as in the RBL CBA. 6.57. In Vivo Effects The in vivo
effects of a potent TPHL inhibitor of the invention
were evaluated in 20 several studies by determ ning
the change of 5-HT levels in the intestines and brains
of mce following oral adm nistration of the
conmpound. The cornpound was fornulated in different
vehicles to provide either a suspension or solution.
Generally, 14-week-old male C57 al bino mce were dosed
once daily by oral gavage at 5 m/kg for four
consecutive days. Five hours after the |ast dose, the
animal s were 25 quickly sacrificed. Various regions of
the intestinal tract and whole brain were taken and
frozen immedi ately. 5-HT was extracted fromthe

ti ssues and neasured by HPLC. Blood sanples were
taken for exposure analysis. The potent TPH 1

i nhi bitor was found to reduce 5-HT levels in both the
small and large intestine, but not in the brain. In
one study, the conmpound was formulated in H2O and 30
adm nistered to mce at four different dose |evels:
15, 50, 150, and 500 ng/ kg, once daily by oral gavage.
As shown in Fig. 1, the conpound caused significant
reduction of 5-HT in the jejunumand ileumin a
dose-dependent fashion. In the colon, statistically
significant 105 WO 2007/ 089335 PCT/ US2006/ 047579
reduction of 5-HT was seen at the 50, 150, and 500

ng/ kg/ day dose levels. No significant change of 5-HT
| evel s was observed in the brain at any of the dose

| evel s. 106 WO 2007/ 089335 PCT/ US2006/ 047579 CLAI M5
What is clained is: 1. A potent TPH inhibitor of
formulal: AO nOR X-{- D
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~-/ HNRL | or a pharmaceutically acceptable salt or
sol vate thereof, wherein: A is optionally substituted
w@eywhosd3syl , aryl, orheterocycle; X is a bond, PEDUS2006/047579
'S" 'C(())" 'C(R4)=’ =C(R4)" 'C(R3R4)-,
-C(R4)=C(R4)-, -C=C-, 10 -N(R5)-, -N(R5) C(O N(R5)-
-C(RBRA)N(R5) -, -N(R5)C(R3R4)-, -ONC(R3)-, -C(R3)NO,
-C(R3R4) O, -OC(R3R4)-, -S(02)-, -S(02)N(R5)-,
-N(R5) S(02)-, -C(R3R4)S(02)-, or -S(02)C(R3R4)-; Dis
optionally substituted aryl or heterocycle; R is
hydrogen or optionally subdtAXMSed al kyl, al kyl -aryl,
al kyl -heterocycle, aryl, or 15 heterocycle; R2 is

or optionally substituted al kyl, alkyl-aryl,
What{yﬁ&&gﬁeterocycl e, aryl, or heterocycle; R3 is

hydrogen al koxy, amino, cyano, hal ogen, hydroxyl, or

oPt o bt e e 6 = M Soen

oxy, B ho cyano, ogen hydroxyl, or optionally
substituted al kyI aryl each RS is |ndependently

hydr ogen or optlo subst| t ed alkgl or aryl; and
nis 0-3. 2. The po " DIt er of claiml
whi ch is of fornulal A) O R2 X D HNC 25 R

I (A 107 WD 2007/ 089335 PCT/ U /047579 3. A
potent TPH inhibitor of formula Il: O0 R2 X --t- D
E HN' R I

or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is optionally substituted cycloalkyl, aryl, or heterocycle;

X is a bond, -O-, -8-, -C(0)-, -C(R4)=, =C(R4)-, ~C(R3R4)-, -C(R4)=C(R4)-, -C=C-,
-N(Rs)-, -NR35)C(O)N(Rs)-, -C(R3R4)N(Rs)-, -N(R5)C(R3Ra)-, -ONC(R3)-, -C(R3)NO-,
-C(R3R4)O-, -OC(R3R4)-, -S(O2)-, -8(02)N(Rs5)-, -N(R5)S(02)~, -C(R3R4)S(Oz)-, or
-S(02)C(R3R4)-; |

D is optionally substituted aryl or heterocycle;

R, is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
heterocycle;

R; is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
heterocycle;

R3 is hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted
alkyl;

R4 is hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted
alky! or aryl;

each R; is independently hydrogen or optionally substituted alkyl or aryl; and

n is 0-3.

2. The potent TPH1 inhibitor of claim 1, which is of formula I(A):

I
_R
;x—@/“ﬁ/LO 2
HN._
R,

I(A)
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1 Il or a pharmaceutically acceptable salt or solvate

thereof, wherein: 5 Ais optionally substituted
weyehosd3syl , aryl, or heterocycle; X is a bondPCF082006/047579

'S" 'C(())" 'C(R4)=’ =C(R4)" 'C(R3R4)-,

-C(R4)=C(R4)-, -C=C, -NR5)-, -N(Rs)C(O N(R5) -,

-C(RBRA)N(R5) -, -N(Rs)C(R3R4)-, -ONC(R3)-, -C(R3)NO,

-C(RBR4) O, -OC(R3R4)-, -S(02)-, -S(02)N(R5)-

-N(R5) S(02)-, -C(R3R4)S(02)-, or -S (02)C(R3R4)-; 10 D

i35 OptA @oednk TPEHIbshititet ofifcanmla H: heterocycle; E is

optionally subst ‘ ' uted aryl or heterocycle; Rl is

hydr ogen or opt al |y substituted & kyl, al kyl-aryl,

al kyl - het er ocychey/ar giergeycl &, R2 is
hydr ogen or optiona )
al kyl - heterocycle, ar 5 HBterocycle; R3 is
hydr ogen, al koxy, am no, cyano, hal 6§en, hydroxyl, or
optional ly substituted alkyj; R4 is hydrogen, alkoxy,
am no, cyano, hal ogen, hydroxyl, or optionally

or a phawsaenticalydaccaptable saht omsqlvatetberrat, ivéhengitr ogen or

g ety O oo ol oo BE, 7 1S 0o
DOLIbaNd,-OR)-S-, -OD)O-CER)=X-CIRHHCRR.)- G (RY)ZE -, -C=C-
Ny s RGBSR s R B R SR 3% s ol grameo-
'C(R3KE§®L’ 100@51“},@5(@;)‘,08@%5)%)3 (Olqu; @(RISE@S@D“J oF

- ered. 108 WD 2007/ 089335 PCT/ US2006/ 047579 7.
'S(OZ)gﬂgﬁﬁg‘gi ent TPH inhibitor of claim5, wherein the

10 ay ¢ QaidnellyisabsitirealeyIeN hetebocybtg potent TPHL

i nhibitor of claim1 or 3, wherein Ais optionally
Jiisaptiogaly substituted aryl or heterocycle;

R, is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
heterocycle;
R; is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
15  heterocycle;
Rj3 is hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted
alkyl;
R4 is hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted
alkyl or aryl; )
20 Rs is hydrogen or optionally substituted alkyl or aryl; and
nis 0-3.

4, The potent TPH1 inhibitor of claim 3, which is of formula II(A):

o
:; _R
o)Ly e
HN
Ry

II(A)

25 5. The potent TPH1 inhibitor of claim 1 or 3, wherein A is optionally substituted
cycloalkyl.

6. The potent TPH1 inhibitor of claim 5, wherein the cycloalkyl is 6-membered.
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aryl. 9. The potent TPH 1 inhibitor of claimS8,

wherein the aryl is phenyl or napthyl. 5 10. The
WEi020893FPHL i nhi bitor of claim1 or 3, wherei PCHUSR06/047579

optionally substituted heterocycle. 11. The potent

TPHL i nhi bitor of claim 10, wherein the heterocycle is

6- nmenbered. 12. The potent TPHL inhibitor of claim

11, wherein the heterocycle is pyridine, 10

pyri dazine, pyrimdine, pyrazine, or triazine. 13. The

pot ent THEptitent TP tikibidr of daifa 4,0vhevbiarte Byélbalkyl is 5-membered.
heterocycle is 5- nenbered. 14. The potent TPHL

ighi bi T pattnticTRH Midldbitwhe taim 1 be 3 wheehrcxak Qﬁﬁﬁnally substituted
arvl pyrrole, imdazole, triazole, thiazole, thiophene, or
™YL furan. 15 15. The potent TPHL inhibitor of claim1l or

wh in A j,C. T T TPH1
St o Tt Pegpt T byt of ey G whekeindin 3014 Bhewl er napthyl

7. T ot ent 1 i.phibitor, of claim1 or 3, wherein
A% %B?tr’%%ﬁ-’rﬁy kg of i g Sy Uhereinfiig pptionaly substituted
heterochieke. pot ent  TPHL i nhi bitor of claim17, wherein the
bicyclic noiety is indole, 20 iso-indole,

pyac ol Dheysteall TEL1 YihibAGK SBAIARL10, Woherdii@hP REERIcy R 6-
inhibitor of claim3, which is of the fornmula: "Al O

memberedy Rp A2 X D E HN, R wherein: each of Al and A2 is
i ndependently a m)noqg,cl ic optionally substituted

| oal§potent kR 1 inhibyien fickaiprl b Pz%eimhe Ireterqswelers pyridine,

pyridazifiélbyrinkiaRie! fyraineCbtiakihg, Wherein At is optionally
substituted Ttycloal kyl. 21. The potent TPHL i nhi bitor

af3, ¢l arkg gRent S Liidhi i . is 5«
109 WO 2007/ otsgssghlglégr’?%s%%%%é%érézhi?hérrﬁ%p‘g%?glﬁfs5
membergly) j nhi bitor of claim20, wherein the cycloalkyl is
S5-nmenbered. 23. The potent TPHL inhibitor of claim
1¢. whErepateny TRE1 iphibiteranf ofainy bk tittenein dhe hetgtocycle is pyrrole,

imidazole, triazole, thiazole, thiophene, or furan.
15. The potent TPH1 inhibitor of claim 1 or 3, wherein A is aromatic.
16. The potent TPH1 inhibitor of claim 1 or 3, wherein A is not aromatic.

17. The potent TPH1 inhibitor of claim 1 or 3, wherein A is an optionally
substituted bicyclic moiety.

18. The potent TPH1 inhibitor of claim 17, wherein the bicyclic moiety is indole,
iso-indole, pyrrolo-pyridine, or napthylene.

19. The potent TPH1 inhibitor of claim 3, which is of the formula:
(A i
R
() AT
HN

1
wherein: each of A; and A; is independently a monocyclic optionally substituted cycloalkyl,

aryl, or heterocycle.

20. The potent TPH1 inhibitor of claim 19, wherein A, is optionally substituted
cycloalkyl.

21. The potent TPHI1 inhibitor of claim 20, wherein the cycloalkyl is 6-membered.
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24. The potent TPHL inhibitor of claim23, wherein the
aryl is phenyl. 5 25. The potent TPHL i nhi bitor of

w@b@i7isdB3y wherein A, is optionally substituteplCT/US2006/047579

het erocycl e. 26. The potent TPH 1 inhibitor of claim

25, wherein the heterocycle is 6- nenbered. 27. The

potent TPHLl inhibitor of claim 26, wherein the

het erocycle is pyridine, 10 pyridazine, pyrimdine,
pyrazine, or triazine. 28. The potent TPHl inhibitor

0f2.cl airRe GtenIBHR i ifhiblier BEE1H0 2P CWRerei the cyelohikyb ik 5-membered.
29. The potent TPHL inhibitor of claim28, wherein the
he3.er ogHe betens TPYAN rifthiBitor bftldiag @D ewhérelnaA pissoptionally substituted
t hi azol e, thi ophene, or furan. 15 30. The potent TPHL
inhibitor of claim19, wherein A 1is aronatlc 31. The
potent TPHLl inhibitor. of claim219, erein 'S, nNo

234 mat The petent TRE L Bhibiter T 2 ¥ ?rs}n 5P <YL37 AheS) 1
wherein A2 is optianally s bSIIt | pal kyl . s
The pot B poqepHIBHﬁHpmbe F obglagp A?mv %el erse?mngy substituted

heterogycq@oal kyl is 6-nenbered. 20 34. The potent TPH1

inhibitor of claim 32, wherein the cycloal kyl is

52 arenbehe Gotend TPHINELBNLE BE clhfthiks] WheRird B Heterstydiéns 6-
19, wherein A2 is optionally substi t ut ed aryl. 36.

membw?é potent TPHL inhibitor of claim 35, wherein the

is phenyl. 37. The potent TPHI inhibitor of claim
1§, whdheipatend TPgi ldﬁmbbtﬁﬁ pf 91agg, B&: Whegegythe hgterocycle 1s pyridine,

pyﬁdagﬁkemfdlﬁc pRazidd)® TPHL i nhibitor of claim

el n the heterocycl e is 6- menbered. 110 WO
%ﬁ 7/ O%@%@ n %ﬁ%ﬂﬂﬁ#&ﬁ?@ﬁmé@ wﬁa%llp@fé%krggﬁle is 5-

i bitor o claim 38, wherein the heterocycle i's

memdel di ne, pyridazi ne pyri m di ne, pyrazine, or

triazine. 40. The potent TPHL inhibitor of claim 37,
wh@r ei The ppetaneT@Fdcnbibitor of laim@fhwhergin Bredietergpicle is pyrrole,

imida%)‘?% qHLong Ft'ﬂuabgﬁ' Hﬁ(‘iﬁ{emgfor m 40, Whe_r ein the

rocycle is azole, triazole,

i 3 51 azo lI%l&: ptg‘wn? ﬁ‘g?ﬂeixfgﬁqt\%& dF éﬂlmié wiqg%lrpﬁé?@&o f?l The

|b|tor I's aronafic

pef ent T];ggg)tén? IT‘P}H it 1%1b91for 8% @faml ]lg, w‘ﬂ@:%fr?h.l Yot aomfic.
aromat1 C.

32, The potent TPH1 inhibitor of claim 19, wherein A; is optionally substituted

cycloalkyl.

33. The potent TPH1 inhibitor of claim 32, wherein the cycloalkyl is 6-membered.
34. The potent TPH1 inhibitor of claim 32, wherein the cycloalkyl is 5-membered.

35. The potent TPH1 inhibitor of claim 19, wherein A; is optionally substituted

aryl.

36. The potent TPH1 inhibitor of claim 35, wherein the aryl is phenyl.

37.  The potent TPH1 inhibitor of claim 19, wherein A; is optionally substituted
heterocycle.

38.  The potent TPH1 inhibitor of claim 37, wherein the heterocycle is 6-
membered.
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44. The potent TPHL inhibitor of claiml1 or 3, wherein

Dis optionally substituted 10 aryl. 45. The potent
waRH1/089383 bi t or of claim44, wherein the aryl PGI/phmngb47579

or napthyl. 46. The potent TPHL inhibitor of claim1l

or 3, wherein Dis optionally substituted

heterocycle. 47. The potent TPHl inhibitor of claim

46, wherein the heterocycle is 6- 15 nenbered. 48. The

potent TPH1 inhibitor of claim47, wherein the

et er auieGioterit THEYY irthitityr of plairh B87 ivhereirpthrel tdtetooysle is pyridine,
. pyrazine, or triazine. 49. The potent TPHL i nhi bitor

pyridazgfe, pyEMicing, PYXIRERS 9 tifgnGet or ocycle is 5- menbered.

20 50. The potent TPHL inhibitaqr, of claim.49, wherej

e heRau bR G H L, mpyhias o8 ol 7o FPpsreas M HelrgF it & 5
membebdd. @zol e, thiophene, or furan. 51. The potent TPHI

I nhibitor of claiml1l or 3, wherein Dis aromatic. 52.

e popeiotdRPH N RiHMbitd of efaindl 40, Mihkrei ik hethrecpela ispyrrole,

. is not aromatic. ~53. The potent TPHL inhibitor of
imidazele sfriszalepthizpzoletiaiophenepor 813t optjonal |y 25
substituted bi c}ycl ic noiety. 54. The e(|c3)ot ent TPH%.
i42hi bi Thsrpgent TRH himdubitegad claim 1 &hsray 218 AFraSy i s
i ndol e, iso-indole, pyrralo-pyridine, or .nagt hyl ene.
98. THEhqRten TRIpHNhibEennLClAmGED, syherqin 42 1§ AL FOMaEC; o
optionally substituted aryl. 111 WO 2007/089335 .
FekT) Ul tont BR8] gbitont o claiiichr SPYASTPRP B piongfly substituted
claim55, wherein the aryl is phenyl or napthyl. 57.
The potent TPHI inhibitor of claim3, wherein Eis

| onﬂ# %Otéﬁllbﬁlt’ﬁi W8 Bitor W BAiRCYE Weherdif thd A1 RASHRIAYI or napthyl.

nhi Di

HL i tor of claim57, wherein the heterocycle is

Qrg. S ek TEA1 ifiEiA reMtim! DL 3 Wwhérbin Dfis 8btidaflyBubstituted
58, wherein the heterocycle is pyridine, pyridazine,
heteroqygle. mi di ne, pyrazine, or triazine. 60. The potent TPH1
inhibitor of claim57, wherein the heterocycle is 5-
b er Bl paeneIPHT frhipisercoficlatmA6. wherein the heferacyglerds 6-
memb %)d wherein the heterocycle is pyrrole, imdazole,
¥¥5-azol e, thiazole, thi ophene, or furan. 62. The

g&%ﬁg: ’II‘%E Egtehpﬁ’ﬁll th%ibﬁ?(f)r & @k 37 , whigtiBithe ﬁeﬂe?ocyc\le is pyridine,
pyridazine, pyrimiﬁine, pyrazine, or triazine.

49, The potent TPH1 inhibitor of claim 46, wherein the heterocycle is 5-

membered.

50. The potent TPH1 inhibitor of claim 49, wherein the heterocycle is pyrrole,

imidazole, triazole, thiazole, thiophene, or furan.
51. The potent TPH1 inhibitor of claim 1 or 3, wherein D is aromatic.
52. The potent TPH1 inhibitor of claim 1 or 3, wherein D is not aromatic.

53. The potent TPH1 inhibitor of claim 1 or 3, wherein D is an optionally
substituted bicyclic moiety.

54, The potent TPH1 inhibitor of claim 53, wherein the bicyclic moiety is indole,
iso-indole, pyrrolo-pyridine, or napthylene.

55. The potent TPH1 inhibitor of claim 3, wherein E is optionally substituted aryl.

111



10

15

20

25

63. The potent TPH inhibitor of claim3, wherein Eis

not aromatic. 64. The potent TPHL inhibitor of claim
wW@200n0g9383 N E i s an optionally substituted 15r@T/Cymbé/e47579

noi ety. 65. The potent TPHL inhi bitor of claim 64,

wherein the bicyclic noiety is indole, iso-indole,

pyrrol o-pyridine, or napthylene. 66. The potent TPHL

inhibitor of claim1 or 3, wherein R is hydrogen or

optionally substituted al kyl. 20 67. The potent TPHL

sghi bithepotdnt AiPd Mnkitifor 3£ clekiR 58] WhEEin thehtit gl ig @BBnyIor napthyl.

optionalI'y substituted al kyl. 68. The potent TPHI

isahi biTth@hofdnt AiPd Mnkitifor 3f clehRRgiMhertin § id optiorally fistituted
The potent TPHL inhibitor of claim®68, wherein nis 1.

heterocygle. The potent TPH1 inhibitor of claiml1l or 3, wherein
X is a bond or S. 25 71. The potent TPHL i nhi bit(ir,og
&Bai mTheqotent TRAEY mhibiler of clajdy ~whegsirihe beterocycle is 6-
- ({R3R4)-, -C(R4)=C(R4)-, or -C=C-. 72. The potent
membe;i_%._'l i nhi bitor of claim71, wherein each R4 is
Isgdep ftdt TPLYOIRG8br OF cRithi SRNMnbei® RSdidrdb fdle is pyridine,
. aPkyI eﬁ%?%% ;3%7 089_3325 I%CT/ US2006/ 047579 73?&1Thepyrl
pyridazpast, pytimiiding, pyvhdipetarririafing| aim 1 or 3, wherein X is
-0-, -C(R3R4)O-, or -OC(R3R4)-. 74. The potent TPHI
60hi bitherposént ABH hinbdbitanied claim 533 wherainy dredpseropycle is 3-
ionally substituted alkyl, and R4 is hydrogen or
membeg%{’i onally substituted alkyl. 5 75. The potent TPHL

iahi bit.or i . r.el j 4

oL itk oot YRR OBy OB Rle Spyrrol,
imidazaleairimzdlepthiolaptisiopheneXor firai5( 02) -, - S(02) N(R5) -,

-N(R5) S(02)-, -C(R3R4)S(02)-, or -S(02)C(R3R4)-. 77.

Bhe pdRheniotd@iRIIPH hhitibitwrof claim| 3aiwhe7én EiserematiR3 i s

hydr ogen or optionally 10 substituted alkyl, R4 is

I63dr ogiire mtera AR afhiyita i staimd, schea¢ikyB is noh droREatics

hydrogen or optionally substituted al kyl. 78. The

Bt entTHERdtent TRHD] indvibitdr of lckdinom 3, whrerdin Enxsemaiptioxally substituted

o 1.-NR;-, “N(R5) C(O) N(R5) -, - C(R3R4) N(R5) -, or
lcy“@@‘)ﬁfg C(R3R4)-. 79. The potent TPHL inhibitor of claim

78, r el |.S, hydr.oge r._optional.l . .
B B DR 0 PRt e oy o
iso-indslePpinirdlotBatidimds ir napthgtlebach RS is independently

hydrogen or optionally substituted al kyl.
66. The potent TPH1 inhibitor of claim 1 or 3, wherein R, is hydrogen or

optionally substituted alkyl.

67.  The potent TPH1 inhibitor of claim 1 or 3, wherein R; is hydrogen or
optionally substituted alkyl.

68. The potent TPH1 inhibitor of claim 1 or 3, whereinnis 1 or 2.
69. The potent TPH1 inhibitor of claim 68, wherein n is 1.
70. The potent TPH1 inhibitor of claim 1 or 3, wherein X is a bond or S.

71. The potent TPH1 inhibitor of claim 1 or 3, wherein X is -C(R4)=, =C(R4)-,
-C(R3R4)‘: 'C(R4)=C(R4)"s or -C=C-.

72. The potent TPH1 inhibitor of claim 71, wherein each R4 is independently
hydrogen or optionally substituted alkyl.
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80. The potent TPHL inhibitor of claim3, which is
stereonerically pure and of the forrmula: 0 R3 OR2
wE22@E7M83BHN R 1 or O R3O Rz A ,,,0 D E H\NE/US2004/B47579
WD 2007/ 089335 PCT/ US2006/ 047579 81. The potent TPHL
i nhi bitor of claim80, wherein R3 is trifluoronethyl.
82. The potent TPHL inhibitor of claim3, which is
stereonerically pure and of the fornula: O R3 OR2
DERSHN,R1 or O RBO R NDR5 HNR 15 83.

e pothpordit-pr D MHIbAGY ofaifd PbiB BgherdheX g EOB3C£I§3R4)O-, or
r%qdrogen. 84. The potent TPHL inhibitor of claim
-OCReft)ch is of the fornula: 0Z O R2

74, The potent TPH1 inhibitor of claim 73, wherein Rj is hydrogen or optionally
substituted alkyl, and R4 is hydrogen or optionally substituted alkyl.

75. The potent TPH1 inhibitor of claim 74, wherein Rj is hydrogen and Ry is
trifluromethyl.

76. The potent TPH1 inhibitor of claim 1 or 3, wherein X is -S(Oy)-,
-S(02)N(Rs)-, -N(R5)S(0z2)-, -C(R3R4)S(02)-, or -S(Oz)C(R3R4)-.

77. The potent TPH1 inhibitor of claim 76, wherein R; is hydrogen or optionally
substituted alkyl, R4 is hydrogen or optionally substituted alkyl, and Rs is hydrogen or
optionally substituted alkyl.

78. The potent TPH1 inhibitor of claim 1 or 3, wherein X is -N(Rs)-,
-N(Rs)C(O)N(Rs)-, -C(R3R4)N(Rs)-, or -N(Rs)C(R3R4)-.

79. The potent TPH1 inhibitor of claim 78, wherein Rj is hydrogen or optionally
substituted alkyl, R4 is hydrogen or optionally substituted alkyl, and each Rs is independently
hydrogen or optionally substituted alkyl.

80. The potent TPH1 inhibitor of claim 3, which is stereomerically pure and of the

o
Rj R
ISICh%e
o HN
R4
or
0
b A "
‘0 HN.
R4

formula:
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X D Z3 Z4 HWR1 (R6) m wherein: each of Z1, Z2, Z3,
and Z4 is independently N or CR6; 10 each R6 is
w0 pabepgassent | y hydrogen, cyano, hal ogen, OR7, MNRBBRS2006/047579
am no, hydroxyl, or optionally substituted al kyl,
al kyl -aryl or al kyl -heterocycle; each R7 is
i ndependently hydrogen or optionally substituted
al kyl, alkyl-aryl or alkyl- heterocycle; each R8 is
i ndependent|y hydrogen or optionally substituted
a8kyl , ThkpyptenaTPH1dnhibitoy bf cliim B6f wheeiCReis t€ifitbrdileth§l.
i ndependently hydrogen or optionally substituted
a8%ky| , Tk pptenaTPH1dnhiblitlsy bf clah 6] wiehl i€ stedddhdFidafly pufe and of the
formu 5. The potent TPH1l inhibitor of claim84, which is of
e formula: O ZO R2Z4 HN XDZs RL 20 (R6)m
114 WD 2007/ 089335 PCT/ US2006/ 047579 B6. The potent

TPHL i nhi bitor of ®;aim h is dteregnerically
pure and of the~fdrnul U, R~ RO HNR OD
Z3 (ROM ~ OZ HMy A ~ O D Zs R
R5 \R1
or
O
R R
"
"N
Rs HN\R1
5 83. The potent TPH1 inhibitor of claim 82, wherein R; is hydrogen.

84. The potent TPH1 inhibitor of claim 3, which is of the formula:

(@]
Ry

Z HN_

x@/kzs 4 Ry
(Rs)m

each of Z,, Z,, Z3, and Z, is independently N or CRg;
10 each R is independently hydrogen, cyano, halogen, OR;, NR3Ry, amino, hydroxyl, or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle;

wherein:

each Ry is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-
heterocycle;

cach Rg is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-
15  heterocycle;

each Ry is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-
heterocycle; and

mis 1-4.

8s. The potent TPH1 inhibitor of claim 84, which is of the formula:
0]

Z R
@ "
Zg  HNJ
(Re)m
114

20
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(R6) m 87. The potent TPHL inhi bitor of claim 86,
wherein R3 is trifluoronethyl. 5 88. The potent TPHL
w0 ndvi7iose3ss of claim 84, which is stereonerical PGI/ps2066/047579

and of the formula: O, RR Z OR3 (~R5 ND Z3 Z4 HN

"Rl (RE)mor 0 R3ZZ O-R2 ZAHNAI NDZs R R5

(R6) m 89. The potent TPHL inhibitor of claim 88,

wherein R3 is hydrogen. 90. The potent TPHLl i nhi bitor

of claim84, wherein all of Z1, Z2, Z3, and Z4 are N

31t ;]rrﬁg go%gt %@Hl Eitﬁnﬂop Bf ab{n‘? B4 og,?fgh% Qi!e%mém%ﬂ? bire and of

thefomﬂe'nt TPH1 i nhi bi tor of cI al m 84, wher ei n onI y tvvo of

Z1, 7Z2, Z3, and Z4 are N 93. The potent TPHL

[ nh| bi tor of claim84, wherein only ong| o 1, 72, 73,

and Zz4 15 is N %ﬁ The pot idpi tor of

cl ai m 84, wherein'Rone o and Z4 are N.
115 WD 2007/ r@ T
TPH i nhibit clai

7578""\9@. The. pot ent
Dn OZ2~,3 H\N, R (R8)p 1 wher ei n:

whi CIRg)s of the fornmula: R2

(Rs)m

87. The potent TPH1 inhibitor of claim 86, wherein Rj is trifluoromethyl.

88. The potent TPH1 inhibitor of claim 84, which is stereomerically pure and of

the formula:

89. The potent TPH]1 inhibitor of claim 88, wherein R3 is hydrogen.
90. The potent TPH1 inhibitor of claim 84, wherein all of Z,, Z;, Z3, and Z4 are N.

91. The potent TPH1 inhibitor of claim 84, wherein only three of Z,, Z,, Z3, and
Z4 are N,

92, The potent TPH1 inhibitor of claim 84, wherein only two of Z,, Z,, Z3, and Z4

are N.

93. The potent TPH1 inhibitor of claim 84, wherein only one of Z), Z», Z3, and Z4
is N.

94. The potent TPH1 inhibitor of claim 84, wherein none of Z;, Z,, Z3, and Z,4 are
N.
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each of Z2'1, 722, and Z 3 is independently N, NH S O

or CR6i 5 each R6 is independently am no, cyano,
wha000089335 hydr ogen, OR7, SR7, NR$ROa or opti oP&l/Ug2006/047579

substituted al kyl, al kyl-aryl or al kyl-heterocycl e;

each R7 is independently hydrogen or optionally

substituted al kyl, al kyl-aryl or al kyl- heterocycl e;

each R8 is independently hydrogen or optionally

substituted al kyl, al kyl-aryl or alkyl- 10

het er opiCh&enthsi1 Bohibfiod HUeARNESAkicY ihWOihe F6indlk:
optionally substituted al kyl, alkyl-aryl or alkyl -
het erocycle; apd,pyis 1-3. 96. The p®tent TPH1
i nhi bi tor of cRal 95 which, is feemula: O n
011 R2 X D < ~ 2% 'R7 15 'R6) p®L 97. The
potent TPH 1 inhibitorof klam 98BN which is
stereonerically pure and o 2('4655(5 forhfila: A O O Z,
h OR2 R3 - zA O3 HNR(R6)p 1 Aor 221 OR2Z R3 D z-A

WHCTeI: LN R (Rr,)p 1 116 WO 2007/ 089335 PCT/ US2006/ 047579

9ch b, pey, gitid IPHlindepundeitdy NONISI|i0mATRswher ei n R3

5 cighRegsitdsarientty aures o3E AN BUiFBesh P SHprRRs or

optionf1® SlsBiut&Paldyl, Bik1-atyl@r alfd/1-heterocycle;

each Ry is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-
heterocycle;

each Rg is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-

10  heterocycle;

each Ry is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-

heterocycle; and

pis 1-3.

96. The potent TPH1 inhibitor of claim 95, which is of the formula:

:; i
' R
2, "
Z\u = "2'3 HN \R
15 (Re)p

97. The potent TPH1 inhibitor of claim 95, which is stereomerically pure and of

the formula:

O
O IZ'1~ 0/ RZ
R3 \' :’l
le’ c 2'3 HN ~ .
(Re)p
or
0]
(Y]]
Z'1 /RZ
. 212' v Z 3 HN ~ R1
(Rg)p



RBD~Z3HN,R (RE)p1l Aor O Rg ..I1I1IJNZe OR2
R3 DAz 3HN1 R1 (R6)p 5 100. The potent TPHL
WO ndvi7iose3ss of claim 99, wherein R3 is hydrogenpC1/032006/047579
The potent TPHL inhibitor of claim95, wherein all
three of 271, 722, and 223 are N or NH 102. The
potent TPHLl inhibitor of claim95, wherein only two of
Z'1, Z 2, and Z23 are Nor NH 10 103. The potent
TPHL i nhi bitor of claim95, wherein only one of Z 1,
¢8.2, &hd péicht TPH INnRibitdHof dld#n SThehaeieRs ls'lfﬁlﬂlloromethyl
[ nh| bitor of claim95, wherein none of Z'1, Z'2, and
493 arpeNotet THEN1 ihRbitor bEclpinh O6] whithlis stetedmeriallpipure and of
claim3, which is of the formula: O E OR2 Z'~ 4 H\NC
the formuilg: R1 X z"Z 15 wherein: each of z'1, z'2, Z"3a and
"4 is indepepeetly N or CRIQ each R o is
i ndependent |y no, cyano, hal ogen, Jiydrogen,
SR11, NR12R13,~6 %@tlonally substlt t ed aIkyI
al kyl -aryl or y -' roc JH07/ 089335
PCT/ US2006/ 0475R9 ea rnde dently hydr ogen or
optionally substituted I kg 'Bizal kyl'-ag,yl or al kyl -

het er ocycl e;

T

o o)
|IIN O/R2
: Z' XZ R1

(RS)p

100. The potent TPH1 inhibitor of claim 99, wherein Rj is hydrogen.

101. The potent TPH1 inhibitor of claim 95, wherein all three of Z', Z'5, and Z'3
are N or NH.

102. The potent TPH1 inhibitor of claim 95, wherein only two of Z'1, Z'2, and Z'3
are N or NH.

103. The potent TPH1 inhibitor of claim 95, wherein only one of Z'y, Z'3, and Z'3 is
N or NH.

104. The potent TPHI inhibitor of claim 95, wherein none of Z'1, Z';, and Z'; are N

or NH.
105. The potent TPH1 inhibitor of claim 3, which is of the formula:
O
_R
n o 2
274 HN .
/l\ z" R,
(D +'=

wherein:

each of Z"y, Z"3, Z"3, and Z",4 is independently N or CRo;
each Ry is independently amino, cyano, halogen, hydrogen, OR11, SRi1, NRi2R13, or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle;
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each R12 is independently hydrogen or optionally
substituted al kyl, al kyl-aryl or al kyl- heterocycl e;
waee788Bath RL3 is i ndependently hydrogen or opeT/082006/§47579
substituted al kyl, al kyl-aryl or al kyl- heterocycle.
106. The potent TPHL inhi bitor of claim 105, which is
of the formula: O R Z'"ZIl4 En O 2 HNRXzZv' 31
107. The potent TPHL inhibitor of claim 105, which is
stereonerically pure and of 10 the formula: O E O
Reach?R Rds Hdepaddedrily Rydfogéh Dr 8ptiondlly subktititd@alk{A, dkIH A4/ or alkyl-
hetero%}s’:?N-C RL 113 A'O Z" 2 118 WD 2007/ 089335
FUS2006/ 047579 108. The pot ent TPH1 i nhi bitor of
C b&dR £ Q¢ indspedidintly RYdidgeh lok bptionayesubyitutciOfkyl Bk yl-aryl or alkyl-
potent TPH1 1 nhibitor of claim105, which is
heterogyelpe¥iferi cal Iy pure and of the formula: OO. R .r

5 Zkdch T3 is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-
heterocycle.

106. The potent TPH1 inhibitor of claim 105, which is of the formula:

o

R
N 0/2

ZI'

n =4
CL
Crai 1

107. The potent TPH1 inhibitor of claim 105, which is stereomerically pure and of
10  the formula:

O
O/ R2
" P "4
Rs 2 HN
O le2
or (o)
o Ra
" . .'4
Ry Z HN .
g AN 2 Ry
’O Z|'2
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RBZ~HNzrr RL 372" 3 N2Rsor 0O-R2 E\ R3 Z"
Zrr4d HN ZIr RL A3 NZzZ'2 ? 3 R5 5 110. The potent
waRH1/089383 bi t or of claim 109, wherein R3 is hyPeDUS006/047579

111. The potent TPHL inhibitor of claim 105, wherein
all of z'1, z'2, 72"3, and Z2"4 are N 112. The potent
TPHI i nhibitor of claim 105, wherein only three of
Z"'1, 7'"2, Z"3, and Z'4 are N. 10 113. The potent TPHI
i nhi bitor of claim 105, wherein only two of Z"1, Z"2,
408, 1@1’&[5{)0351& THEEl Mhitidd of Themporewhe®RER ; isifhick@nethf.
claim 10 wherein only one of Z2" I, Z"2, Z'3, and
409. | STHY potéit TPHEnh@Bigstof ERih 105hwhidhok stredthéridally@ure and of
wher ei n none of 21, 72"2, Z"3, and 15 Z "4 are N.

the formply: The potent TPHL inhibitor of claim3, which is of
the formula: O Rax zrrd n 0, 2 (~ KNC Y(
1. .JZ013 R1 1.. z"

R3 Zl’
ZII
5
or o)
R
7 o 2
R Z"O HN _
@) )\ zn R1
5 110. The potent TPH1 inhibitor of claim 109, wherein R3 is hydrogen.

111. The potent TPHI inhibitor of claim 105, wherein all of Z", Z""2, Z""3, and Z'"4

are N.
112. The potent TPH1 inhibitor of claim 105, wherein only three of Z";, Z'"2, Z'3,
and Z'"4 are N.
10 113. The potent TPH1 inhibitor of claim 105, wherein only two of 2"y, Z'2, Z'3,
and Z"4 are N.
114. 'fhe potent TPH1 inhibitor of claim 105, wherein only one of Z""y, Z'3, Z'3,
and Z'4 is N.

115. The potent TPH1 inhibitor of claim 105, wherein none of Z'y, Z''2, Z"3, and
15 "4 are N.

116. The potent TPH1 inhibitor of claim 3, which is of the formula:

~Ra
@ x u4 n O
@ HN..
Z"1 / ||3 R1
2

wherein:
each of 2"y, Z"2, Z"3, and Z"4 is independently N or CRg;
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wherein: each of z"1, 7z'2, 7'3, and Z"4 is
i ndependently N or CRIGQ 119 WO 2007/ 089335
WO A8BE06/ 047579 each R10 is independent!|y BEA/O82006/047579

cyano,

hal ogen, hydrogen, OR |, SRI,, NRi 2R13, or

optionally substituted al kyl, alkyl-aryl or

al kyl

-heterocycle; each R11 is independently hydrogen

or optionally substituted al kyl, al kyl-aryl or alkyl -

heterocycle; 5 each R12 is independently hydrogen or

eadh Rk indepethizhily whetb,alykiyd, hakidey] hptrggeIOR; KR 1, NR2Ry3, or

het er ocycl nd each Rl IS |ndep?ndently hydr ogen or
optionalfyspbstiited a&i}ﬁé{ lkylgarghorg Kl}lrhet%ﬂo Saryl or alkyl -

gféheﬁﬂ GY ﬁid%peri'd]eﬁtly Tl@lﬁrdé@h %F Bpﬂ-gﬁﬂl)ﬂ dﬁbbt}i)t'ut&lralﬁfll 51&(91—&@1 or alkyl-

which 1s of fornul a:

hdbanNe R1 z1 .z13 10 2 118. The potent TPHl
5 5@31 i:ztlg Em&%{a?ﬁeﬁilyh}a@ge%&é%ﬁnbﬁlﬁ; ﬁ%@@éﬁ?&d AR UIHHES] or allcyl-

ormu ~~4 E 11 Yl

heterocR@leszBI 2 or O G "WOl~ R R3~64 HN, R 1 Z"32

heterocycle.

117.

10

118.

the formula:

119.

Ry 3t1 rfcf%h%ﬁen?? 'ﬂyfﬁc@}h t& 58{101'9411y04u%§ﬂu}&18a1kw gfk?l Bryl or alkyl-

oromne

The potent TPH1 inhibitor of claim 116, which is of the formula:

Q
R
@ HN.
Z" / zn 4
1\2,,2 3

The potent TPH1 inhibitor of claim 116, which is stereomerically pure and of

O
P RZ
(@) ||4 o]
@ HN.
R3 Zn / "
1 Z"2 3
or (0]
~Ra
\\o o
HN
Zn A R1
Z"

The potent TPH1 inhibitor of claim 118, wherein R; is trifluoromethyl.
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120 WO 2007/ 089335 PCT/ US2006/ 047579 120. The potent
TPHL1 i nhibitor of claim 116, which is stereonerically
w@eoa/0sases of the formula: O A N5 E OR2 4 HNPQI/US2006/047579

1 R37Z1~Z.."Z3 2 or O R. OTFTR" Z3 1 R3 Z7'11 Z
2 121. The potent TPHLl inhibitor of claim 120, wherein
R3 is hydrogen. 5 122. The potent TPHL i nhi bitor of
claim 116, wherein all of z'"1, z72'2, 72'3, and Z"4 are
N. 123. The potent TPHL inhibitor of claim 116,
Wher eiTheQdtsht tIPEEEInGbidt bf cBird, 118, Whichdb teféoineticall)Npure and of
124. The potent TPHLl inhibitor of claim 116, wherein

the forrgWlay two of z"1, z"2, 2z"3, 10 and Z"4 are N. 125. The
potent TPHL inhibitor of claim 116, wheyein only one
of z"1, Z"2 '3 and Z"4 i e ggtent TPH1

i nhi bi t or oinﬁile, .A/\,he. 512 72, '3,
and Z"4 are 15 12 ArConpdund @f

Ntheforrrula )
XNNERNOR CRgRl Rl or a pha&smaceutically

acceptable salt or sol vatze % her eof , wherein:
or @)

Rs. Rz
“‘\Ns "4 O
\O HN

R4

121. The potent TPH1 inhibitor of claim 120, wherein R3 is hydrogen.

122. The potent TPH1 inhibitor of claim 116, wherein all of Z'";, Z''3, Z"3, and Z"4

are N.

123. The potent TPHI1 inhibitor of claim 116, wherein only three of Z'"y, Z">, Z''3,
and Z'"4 are N.

124. The potent TPH1 inhibitor of claim 116, wherein only two of Z'y, Z''3, Z''3,
and Z''; are N.

125. The potent TPH1 inhibitor of claim 116, wherein only one of Z";, Z'3, Z"3,
and Z'"4 is N.

126. The potent TPHI1 inhibitor of claim 116, wherein none of Z",, Z'', Z"3, and
Z"4 are N.

127. A compound of the formula:

@—@—@*H*

(R10)q
or a pharmaceutically acceptable salt or solvate thereof, wherein:
A is optionally substituted cycloalkyl, aryl, or heterocycle;
X is a bond, -O-, -S-, -C(0)-, -C(Rs)=, =C(R4)-, -C(R3R4)-, -C(R4)=C(R4)-, -C=C-
-N(Rs)-, -NRs)C(O)N(Rs5)-, -C(R3R4)N(Rs)-, -N(Rs)C(R3R4)-, ~-ONC(R3)-, -C(R3)NO-,
-C(R3R4)0-~, -OCR3R4)-, -5(02)-, -S(02)NRs)-, -N(R5)S(02)-, -C(R3R4)S(02)-, or

-S(02)C(R3R4)-;
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A is optionally substituted cycl oal kyl, aryl, or

heterocycle; X is a bond, -0-, -S, -C(O-, -C(R4)=,
WEG0RA39335 - C(R3R4) -, -C(R4)=C(R4)-, -C=C-, 20PCc™MUEBP6/047579

N(R5) C(O N(R5) - C(R3R 1) N(Rs)-, -N(R5)C(R3R4) -

-ONC(R3)-, -C(R3)NO, -C(R3R4)0-, -OC(R3R4)-

-S(02)-, -S(02)N(R5)-, -N(R5)S(02)-, C(R3R4)S(02)-, or

-S(02) C(R3R t)-; 121 WO 2007/ 089335 PCT/ US2006/ 047579

Eis optionally substituted aryl or heterocycle; Rl is

hndgesﬁéha@rys%éﬁta&aurylmb&m@d al kyl, al kyl aryl,

al kyl -heterocycle, aryl, or heterocxcle

hifd r%‘@&ﬁogﬁn Fntionally 9ut§u5§t3¢ plirb @ligilapyl, alésvkwtemcyple aryl, or
hetero@izég -heterocycle, aryl, or 5 heterocycle R3 is

rogen al koxy, am no, cyano, halo droxyl, or
oBt isdnprpgenserantionatly gubstititgd alkry aiﬂg' @léarhhetatmm, aryl, or
cyano, hal ogen, hydroxyl, or optlonally
hetem@.{)}gs’tltut ed alkyl or aryl; 10 each R5 is °
i Rel éylenbiegdn, nikoxs agmo, oyanophaloger, lhydsaxdy tar toptiodallyt dubistituted
or aryl; and each R o is independently am no, cyano,
*hal ogen, hydrogen, OR11, SRI 1, NR12R13i or
ORY, iilrbyers dikolkiy] athbid, 8Ydfio] halapdsy, Ihydfardyl, ®r optionally substituted
al kyl -het erocycl e; each R 1is i ndependent |y hydrogen

alkyl §arglyt i onal |y substituted al kyl, alkyl-aryl or alkyl -

hedH TS thespehlerRBOky dtd@en 6 JpRURRIEY @\ﬁﬁhhﬁe&m P@eityRland

optionally substituted al kyl, alkyl - or kyl -
hetrBieyt ndependantineming qyﬁ'&‘éé@?’&ﬁéﬁt ﬁ%‘?ﬂ 623%% BRi1, NR1aR13, or

optlon(ﬁﬁ% sQhR tﬁ%d %H@?tdlfc_ﬂtﬁ’?l @tj M&l»he@é&){&clér yl or alkyl -
erocycl e; 3; is 1-2. 128. A

cetgidinds mdepmienﬂv rhwd@gemor Aptxo@ll’y sobstipted iyl akyh-gryl or alkyl-
het 1eOf @ pharnaceutically acceptable salt or solvate
eeroB%\:eeof wherein: A is optionally substituted
cy@hdéizkgliqdeapgdeptlg thytetgen oc pplienally substituted alkyl, alkyl-aryl or alkyl-

heterocycle;

alkyl;

each R,3 is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-
heterocycle;
nis 0-3; and

qis 1-2.

128. A compound of the formula:

O
O/RZ
'\/ N
(R1o)a \R1

or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is optionally substituted cycloalkyl, aryl, or heterocycle;

X is abond, -O-, -S-, -C(0)-, -C(R4)=, =C(R4)-, -C(R3R4)-, -C(R4)=C(R4)-, -C=C-,
N(Rs)-, -NRs)C(OINRs)-, -CR3R4)N(Rs)-, -NRs)C(R3Rs)-, -ONC(Rs3)-, -C(R5)NO-,
-C(R3R4)O-, -OC(R3R4)-, -S(02)-, -S(O2)N(Rs)-, -N(R5)S(02)-, -C(RsRs)S(O2)-, or
-5(02)C(R3R4)-;

E is optionally substituted aryl or heterocycle;
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25 Xis a bond, -0-, -S-, -C(O-, -C(R4)=, =C(R4)-,
-C(R3R4)-, -C(R4)=C(R4)-, -C=C, -NR5)-,
WO NoRS3BEO) N( R5) - C(R3R4) N(RS) -, - N( R5~) pC( R3RE(QF/IS2006/047579

-ONC(R3)-, -C(R3)NO, -C(R3R4)O, -OC(R3R4)-,

-S(02)-, -S(02)N(R5)-, -N(R5)S(02)-, -C(R3R4)S(02)-,

or -S(02)C(R3R4)-; E is optionally substituted aryl

or heterocycle; 122 WO 2007/089335 PCT/ US2006/ 047579

R1 is hydrogen or optionally substituted al kyl,

aRkYd htrygen 6fl dfitionBRY SHMENALE alkd], Wallleyl Qly1, Blﬁ’(kfﬁlﬁ%i/&&gl;e, aryl, or
yl,

i s hydrogen or optionally substituted al

h R2
eterogyglel ~aryl, al kyl -heterocycle, aryl, or heterocycle;

SRREs hyirbydl Stdptionaty SI0stinfld By, %M@i‘%lr{lg ?ﬂl&%ﬁ@tlméocycle, aryl, or

hydroxyl, or optionally substitited
heterogylgngen, al koxy, anmino, cyano, hal ogen, hydroxyl, or

ORLKORAR RS WA, b PlAi SRR oy ppis

alkyl; or aryl; and 10 each R10 is i ndependently am no,

AT PP hor Y B8 o bty gl optionally substiurea

alkyl calalcyls - het er ocycl e; each R11 is independently hydrogen
0 i.0nal | ubst.ituted al kyl, al kyl -ar ral kyl -
B S Rl et e gl Brabp iR B Srpd: and

optch@glid ndeptiriehtly betha ko, h@idggiﬁi%&%ﬁ ggiéﬁ)éﬁl 1 ANR R, 3, or

. heterocycle; . each RL3 is I ndepen
optionglfy FHREHisS atesl vy ool hesgreepelsy y1  or ol Kyl
hedchITOE YcinBepdhdestlPhPdrogilor Shifodatly subSitked a1, aikyl- -
conpound of Iihe.foir;)rr%(llagg O ?(kbl E%S&'IRS aﬁﬁcwowloralkyl
heterogyeleln; o phar maceutical |y acceptable salt or solvate

oorau BC¢ . : : -
S s g 0% R S, ot
heterocygle; - c(0)-, -C(R4)=, =C(R4)-, - C(R3R4)-,

“&dcRR 5 iRdpendediihiydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-

heterocycle;

nis 0-3; and

qis 1-2.

129. A compound of the formula:

f\ I
R
@XW“ 3
\/ /N
HN
(Ryo)r “Rs,

or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is optionally substituted cycloalkyl, aryl, or heterocycle;

X is abond, -O-, -8-, -C(0)-, -C(Ra)=, =C(R4)-, -C(R3R4)-, -C(R4)=C(Ry4)-, -C=C-,
“N(Rs)-, -NRs)C(O)N(Rs)-, -C(RsRHN(Rs)-, -N(R5)C(R3Rs)-, -ONC(R3)-, -C(R3)NO-,
-C(R3R4)O-, -OC(R3Ry)-, -S(02)-, -S(02)N(Rs)-, -N(R5)S(O2)-, -C(R3R4)S(O3)-, or
-S(02)C(R3R4)-;

E is optionally substituted aryl or heterocycle;

R, is hydrogen or optionally substituted alkyl, alkyl-ary}, alkyl-heterocycle, aryl, or

heterocycle;
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25 -N(R5) -, -N(R5)C(ON(R5)-, -C(R3R4)N(R5) -,
-N(R5) C(R3R4) -, -ONC(R3)-, -C(R3)NO-, -C(R3R4)O,

WO QO(RIREY -, -S(02)-, -S(02)N(R5)-, -N(Rs)S(0ZpET/US2006/047579
-C(R3R4) S(02)-, or -S(02)C(R3R4)-; E is optionally
substituted aryl or heterocycle; Rl is hydrogen or
optionally substituted al kyl, al kyl-aryl,
al kyl - heterocycle, aryl, or 30 heterocycle; 123 WO
2007/ 089335 PCT/ US2006/ 047579 R2 is hydrogen or
ORL i Omalrb YerSoipiiohilF gut%ltlmflzd a %'i(%hkﬂrai/yl’ alkyl-heterocycle, aryl, or
al kyl -'heterocycle, aryl, or erocycl R)o{ 'S

heterogydlgiogen, al koxy, am no cyano hal ogen, hydroxyl, or
0 it y .
e RS 0, o obYhalogom M1, B SERBRIL qupstinted
alkyl; substituted alkyl or aryl: each R5 | S i ndependently

- PO Sk, SREOT LI SRS ALEE i oF cBitban Al sited
alkyl dTdeylogen OR11, SRl 1, NRI2RI3, or optl onal 'y
| | kyl =.h |
<S8 e o ey S Bl SisBpRRCHEN G 1 ane
SedThitR b g xdepéridghtly ainknd, cgind, h@Iogah Hyﬁdrog‘@t @Rl?)&iﬁ,’ NR;2R 3, or

optlongﬁ%gllﬂ?l:\;%igl{tg@ %ngﬁ(ng\%;iﬂly %ﬁ‘r 5 °%1Y rI op:]Ieggfllolczd e;

em 1} 3s indepdidengy H ediolayn By RGN %hbﬁﬁh! @%aky1Yalkyl-aryl or alkyl-
stituted aI kyilmﬁ ?%/)F arylgl; al kyl - cAky1Yalkyl-aryl or alky

heterof q%r ocycle; nis 0-3; and r is 1-3. 130 A conpound
Oéachh% 2 ﬁ.@fnﬂ%éﬁde@ly ﬂ}axogeﬂazopt%ahy subdichlde all{}q Oa]ﬁyl -aryl or alkyl-

or a pharmaceutically acceptablé salt or s
hetefoﬂ‘?é?:eof wherein: A is optionally substituted

Cé/&hqa%xlﬁ’#ndeﬁé’nﬁkm Ag’f)y&}%%?kggéfﬁ &r&l%h%tﬁ‘utga rAﬂ<y1 aqrqll-aryl or alkyl-
heteroqulq:m) =C(R4)-, -
nis 0-3; and

ris 1-3.

130. A compound of the formula:

N 0
G € Sl
NsdeN n

X HN_
R1o R4

or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is optionally substituted cycloalkyl, aryl, or heterocycle;

X is abond, -O-, -8-, ~-C(0)-, -C(R4)=, =C(R4)-, -C(R3R4)-, -C(R4)=C(R4)-, -C=C-,
“NRs)-, -NR5)C(O)N(Rs)-, -C(R3R4)N(Rs)-, -N(R5)C(R3R4)-, -ONC(R3)-, -C(R3)NO-,
-C(R3R4)0-, -OC(R3R4)-, -8(02)-, -S(02)N(Rs)-, -N(R5)S(02)-, -C(R3R4)S(02)-, or
-S(02)C(R3R4)-;

E is optionally substituted aryl or heterocycle;

R is hydrogen or optionally substitut.ed alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
heterocycle;

R; is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
heterocycle;
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-N(R5)-, -N(R5)C(O N(R5)-, -C(R3R4)N(R5) -,
-N(R5) C(R3R4) -, -ONC(R3)-, -C(R3)NO-, -C(R3R4)O,
O QDCMIRAY -, -S(02)-, -S(02)N(R5)-, -N(R5)S(02hET/US2006/047579
-C(R3R4) S(02)-, or 25 -S(02)C(R3R4)-; Eis optionally
substituted aryl or heterocycle; Rl is hydrogen or
optionally substituted al kyl, al kyl-aryl,
al kyl -heterocycle, aryl, or heterocycle; R2 is
hydrogen or optionally substituted al kyl, alkyl-aryl,
aRk id hylded ganp alkok g, araing| cya@b, halOgdit hedakyt o opfiddalMBubstituted
alkvl: 2007/ 089335 PCT/ US2006/ 047579 R3 is hydrogen, al koxy,
Y5 ani no, cyano, hal ogen, hydroxyl, or optionally
SR i hyidud geah, alkolcy) amind, ¢}SanB}’H’d‘18§&ﬁ hyéfd’ic?l()br o?ﬁbﬁbﬁly substituted
cyano, hal ogen, hydroxyl or optionally substi t ut €d
alkyl QélaWF or aryl; 5 each R5 is independently hydrogen or
ORich G0k hﬂde?@ﬁééﬂtwy%%g%hﬂ"og%nﬁ éubsﬂgﬁecﬁﬁﬁh %ﬂ find

mdependent am no,” cyano
SRR, lmmmndsnﬂy e@mq; SN0y hglsuggn,u hxgkregbnamy b,,SR11, NR 2R3, or

ter R11 is
OPtlon?lgyg%besﬁgg%%?ﬁ( ?iy rog & ﬂ%ﬂegeﬁg yg]substltut ed
addeh|R11 & Wbpfmdyntly)hy&bggri or tpticatly\sobstituttd atiad,miRll2aryl or alkyl-
hetero{;jck d.ndependently hydrogen or optionally substituted
al kyl -aryl or al kyl- heterocycle; each R13 is
| emﬂa & p ikeintibyeridy il p hgdrogen opsptivialll \substheted taldye, thikyl-aryl or alkyl-
hetero If;l( al kyl -aryl or al kyl- heterocycle; and n is 0-3.
31. The conpound of one of clainms 127-130, wherein
Aeauch Rapis indapendentiphydrogéeér optidialldiskivdtituted Alkyl,Bkyl-ary! or alkyl-
h ﬂ% ad of claim131, wherein the cycloal kyl 'is
etem%yc #B&red. 133. The conpound of claim 131, wherein
the @ycl oal kyl is 5-nmenbered. 134. The conpound of one
of clains 127-130, wherein Ais optionally substituted
23 1ar YThe dSpouitBoaEWMInR1 261 B0 wARfbin WR ro‘ﬁ'tlenilﬂﬁsubstltuted
is phenyl or napthyl. 136. Thé conpound of one
°y°1°aﬁﬁ ims 127-130, wherein A is optionally substituted
het erocycl e. 137. The conpound of claim 136, wherein
t - heT%‘? gﬁ}gq)lglq of @mﬁb}g meherein the cycloalkyl is 6-membered.

133.  The compound of claim 131, wherein the cycloalkyl is 5-membered.

134.  The compound of one of claims 127-130, wherein A is optionally substituted

aryl.

135.  The compound of claim 134, wherein the aryl is phenyl or napthyl.

136.  The compound of one of claims 127-130, wherein A is optionally substituted
heterocycle. .

137.  The compound of claim 136, wherein the heterocycle is 6-membered.

138. The compound of claim 137, wherein the heterocycle is pyridine, pyridazine,
pyrimidine, pyrazine, or triazine.

139.  The compound of claim 136, wherein the heterocycle is 5-membered.

140. The compound of claim 139, wherein the heterocycle is pyrrole, imidazole,
triazole, thiazole, thiophene, or furan.

141. The compound of one of claims 127-130, wherein A is aromatic.

125



10

15

20

25

25 138. The compound of claim 137, wherein the
heterocycle is pyridine, pyridazine, pyrimdine,
WER0ams93sy or triazine. 139. The conpound of cPEI/DSDB8E047579
wherein the heterocycle is 5-nmenbered. 140. The
conpound of claim 139, wherein the heterocycle is
pyrrole, imdazole, triazole, thiazole, thiophene, or
furan. 30 141. The conpound of one of clainms 127-130,
wherein Ais aromatic. 125 WO 2007/ 089335
RE7/ USHohipblind Df ohd 3f clhiies CRTNB0NEhabinOAGs bt GbRatls.
127-130, wherein Ais not aromatic. 143. The conpound
af43 onertef contpiui of 3ve dBOlainé €2i180 AvhaeciinA dphn opiaddaily
ggtltuted bi cyclic noiety. 144. The conpound of
mﬂmuugp WW&H%““W%Ereln t he blcycllc noi ety is indole;

ﬁg gyr ' Pl & p%r aM p%&eﬁ%&&w%&épﬁs En(} e, iso-indole,
okﬁﬁgﬂdﬂkabkh skt ut ed heterocycle 146. The conpound
Py a|n114% 9Wherem the heterocycle is 6-nenbered.

]143 TR GRIPRNAGTShe of dlathd 4£7-18308%BERiH B Es optionally substituted

het erocycl e is pyridine, pyr|da2|ne 10 pyri mdine,
heterocyglenzi ne, or triazine. 148. The conpound of clai m 145,

wherein the heteraocycle is 5-nmenmbered. 149. The

d6apoihe compauad of elasm Idse WBerein the hetarasysde is femeénbered

pyrrole i m dazol e, trlazole t ht azol e, thi ophene,

¥ an. Thespmprad of flsimirdoe hersin e hetarpae! qmmi@pe pyndazme

pynmIMgrﬁr&gel&u%Zqﬁ@tl c. 15 151. The conpound of one of
cl ains 127 130, wherein E is not aromati cC. 152. The

q98POUHE R ¥ Bl 178, $Aéredrdthe HELE)dIe 5-_Iﬁ_1e§e§ﬁ)ered

optionally ‘substituted bicyclic noiety.” 153.
qagpo Ul d?)fmlfduﬂﬂ 9r 0 lme%bfhﬁ e l{%'t&xgydlé: 1S'B31rﬁ)tlé’ 1h§dazole,

indol e, iso-indole, pyrrolo-pyri dine, or napth
tﬂaZOkaﬂniaﬂﬂ,ﬂﬁ@@h@ﬁhpbﬁﬂdﬂof one of claims 127-130, mhereln

Rt is hydrogen or optionally substituted alkyl. 155.

TA. c dmscwmbasnd efene pf elainsi271-230,18hereiphi isarmRpici s

hydrogen or optionally substituted al kyl. 156. The

déirpo cotnponad of ope af pleime ¥Y27-380, wherei B isndtaramaic.

. 25 157. The conpound of claim 156, wherein n is 1.
ié@ fithe commewnd of one ofielaishs E2%il3Q, wherend® is athentinallx

substitdtSd ﬁic?glﬂgmgfetﬁ

153. The compound of claim 152, wherein the bicyclic moiety is indole, iso-indole,

pyrrolo-pyridine, or napthylene.

154. The compound of one of claims 127-130, wherein R, is hydrogen or
optionally substituted alkyl.

155. The compound of one of claims 127-130, wherein R; is hydrogen or
optionally substituted alkyl.

156. The compound of one of claims 127-130, whereinn is 1 or 2.

157. The compound of claim 156, whereinn is 1.

158. The compound of one of claims 127-130, wherein X is a bond or S.

159. The compound of one of claims 127-130, wherein X is -C(R4)=, =C(R4)-,
-C(R3R4)-, -C(R4)=C(R4)-, or -C=C-.
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159. The conpound of one of clainms 127-130, wherein X
is -C(R4)=, =C(R4)-, -C(R3R4)-, -C(R4)=C(R4)-, or
WO B0G08933126 WO 2007/ 089335 PCT/ US2006/ 047579 RGDUSZ0h&047579
conmpound of claim 159, wherein each R4 is
i ndependently hydrogen or optionally substituted
al kyl. 161. The conpound of one of clains 127-130,
wherein Xis -0-, -C(R3R4)0-, or -OC(R3R4)-. 5 162.
The conpound of claim 161, wherein R3 is hydrogen or

%tO' oNnphd Yordpdidldi il feh 159, WHerein BEcHR, {sSinBysbnagetlly Bydrogen or
tionall y substituted al kyI 163. The conpound of

Optlon?tl yasupstiged alkdrein R3 i s hydrogen and R4 is
tr|fI ur onet hyl 164. The ound of one of [
1. 196 sarebeing of i of Siamy 157 130oBprieRR IS -0 CIRRAO-,or
-OC(RiIN{J)RS) S(02)-, -C(R3R4)S(02)-, or -35(02)( R3_R4) 10
6 The corrpound of claim 168 wherein R3 is hydrogen
Of620Pt T{‘?{@dﬂlymﬁi&t&tdlilﬂ{ 261, v eketh ’Rﬁéfh érogﬁﬁi bPBftiorlly substituted

opt1 ona substituted al Kyl, and eac
alkyl, fmdc&peﬂwdmgey onptierally substitgind Akl | y substi tut ed
al kyl. 166. The conpound of one of clainms 127-1
wHSr ei Bhexcompoyydrsf)claim 16, Rgl’)eqlg)ﬂq@ﬁgydmgen and R4 is trifluromethyl.
- ( R3R4Z!N( R5)-, or -N(R5)C(R3R4)-. 15 167, The
clﬁﬁpou’ﬁ e mmmlaidmfm of glaimsi 12 7R 0, ¥heyemm a@éns @?2)- -S(O2)N(Rs5)-,

- L& R4 is hydrogen or
N(RS)gg{)?) R4§§§§2:)I :ogt eg) 21?{}%3#4) and R5 is hygr ogen or
on
et i B DRy s
alkyl, Rptsi lpradgep orsipbienaliusubgtipitehsikyl, 20d ¢ah Ra'hené@nﬁpé@mbf hydrogen

or optigwﬁjagi&@S er ein Xis -0-, - R3R4) 0-, or

The conpound of claim 169, wherein

R§6é.s lilgg Ec) g{;una c()jfl dfs lg.l{irls 1|2L’}rf§63wlﬂé}eit}3é F]\T(ﬁh)e

compoun er ern n

~N(R s )XODR R E)-,6C(RIRy)N(RsH4, or\AN(RgbC(Rqul)er eonerically pure.
173. The conpound of one of clainms 127-130, which has ]
al MPH1 ThE€b6mpduridesclbing h66,36heaxbiolR 3 it htirogeéd or Phtionally substituted

i, 2RSSl S B B B 5 TRl B g

substit@ledidik 74, which has a TPH1 | C50 of |ess than about
250 nM 127

168. The compound of one of claims 127-130, wherein both A and E are optionally
substituted phenyl.

169. The compound of claim 168, wherein X is —O—, -C(R3R4)0-, or -OC(R3R4)-.
170. The compound of claim 169, wherein Rj is hydrogen and Ry is trifluromethyl.
171. The compound of claim 170, whereinn is 1.

172. The compound of claim 171, which is stereomerically pure.

173. The compound of one of claims 127-130, which has a TPH1 _ICsg of less than
about 1 uM.

174. The compound of claim 173, which inhibits TPH1 with an ICs of less than
about 500 nM.

175. The compound of claim 174, which has a TPH1_ICs of less than about 250
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WO 2007/ 089335 PCT/ US2006/ 047579 176. A conpound, or a
phar maceutically acceptable salt or solvate thereof,
wob@rese33s t he conpound i s: PCT/US2006/047579

(S)-2-Am no-3-(4-(4-am no-6-((R)-1-(naphthal en-2-yl)et
hyl am no) -1, 3, 5-triazin-2- yl)phenyl)propanoic acid; 5
(S)-2-Am no-3-(4-(4-am no-6-((4'-nmethyl bi phenyl -4-yl)m
et hyl ami no) -1, 3,5-triazin-2- yl)phenyl)propanoi c acid;
(S)-2-Am no-3
- (76.( 4-AB61APShd) Or & phAdpYeRid 81 atciptaBle ]t kA tekhéreof, wherein
5 -triazin-2- yl)phenyl)propanoic acid; (2

the comypound g no- 3- (4- (2-ami no-6- (2,2, 2-trifluoro- | -(2 10

o {2 am) A _ "
Egstin gg@f@gﬁgﬁ){% )59%)%_12 _(gﬁ}ggf_saéamélemdmaﬂylmmeﬂy,k)tﬂazm 2
yDphenyRpropageicrasis- (2, 2, 2-tri fl uoro- |

DAY i

Y PR R G IR L RRRASI2! 5 5-tinzin2-
yhphemybhpemansig)asidsi mi di n- 4- yl) phenyl ) propanoi ¢ acid; 15

é ))I:%%rég%lgg%l %-kégérl(ogﬁI(xo?li'nfol-g—%a?&%earl]gﬁ(—%)ﬁ%%{h%a%ﬁb 14,3 Bllazin-2-
yDphen@Bprodadnicraeid3- ( 4- (,4-(3- (4- chl or ophenyl ) pi peri di n-|

- -1,,3,5-triazj n-2- yl [ id; (2

Sy e ipoh B RIIBe R 7 B0y o |
(triflugmhmmj_ j jrl%iﬂm)’lwbthbxy)'ioyri’fnidihM—@rZ)bHer%d)p)‘é})@xbﬁf%id;pr opanoi ¢

(52 Aing- (@ pming 1632 biTRora L PRI I -
yl)phel?;)j/l)gfﬂp&ﬁ&)'rcjac?dﬁ-t riazin-2- yl)pyridin-2-yl)propanoic

aci d; ) ) . .

( €8 2-Aming=33(4-R-pminmb-( b-cgclopryyl 12,2 Adpifuregethnxy)gyrinaidin-4-

yDphdayhBropaRdicheRy;5- t ri azin-2- yl)-1 Hpyrazol - 1
£ropan0| c 'aci d;

(?él)}— Appinec3-84-(G@(2-figoraphenopdpyyiidip Y- yhphanybrydpengigl agid;
(GO R BRI B BRU Ly S
yDphenghprapppgiciacidii n- 4- yl ) phenyl ) propanoi ¢ aci d;
B G i B RS Y 2.
yDphepghpphnoieacit; (4- (5- ((4' - met hyl bi phenyl - 2-yl') met hyl am
T I T T A p——
yDpyridiherylysopaxdis agidt | M di n-4- yl ) phenyl ) propanoi ¢ aci d;
(S)-2-Amino-3-(3-(4-amino-6-((R)-1-(naphthalen-2-yl)ethylamino)-1,3,5-triazin-2-
yD)-1H-pyrazol-1-yl)propanoic acid;
(S)-2-Amino-3-(4'-(3-(cyclopentyloxy)-4-methoxybenzylamino)biphenyl-4-
yDpropanoic acid;
(S)-2-Amino-3-(4-(6-(3-(cyclopentyloxy)-4-methoxybenzylamino)pyrimidin-4-
yDphenyl)propanoic acid;
(S)-2-Amino-3-(4-(6-(3-(cyclopentyloxy)-4-methoxybenzylamino)pyrazin-2-
yDphenyl)propanoic acid;
(S)-2-Amino-3-(4-(5-((4'-methylbiphenyl-2-ylymethylamino)pyrazin-2-
yDphenyl)propanoic acid;
(25)-2-Amino-3-(4-(6-(2,2,2-trifluoro-1-phenylethoxy)-pyrimidin-4-
yl)phenyl)propanoic acid;
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128 WD 2007/ 089335 PCT/ US2006/ 047579
(2S)-2-Am no-3-(4-(6-(1-(3,4-difluorophenyl)-2,2,2-tri
w0 baongmsshoxy) pyri m di n-4- yl) phenyl ) pr opanoi cP@rUS2006/047579

(S)-2-Am no-3-(4-(5-(3-(cycl opentyl oxy) - 4- net hoxybenzy

| am no) - pyrazi n-2- yl)phenyl)propanoic acid; 5

(S)-2-Am no-3-(4-(5-((3-(cycl opentyl oxy) - 4-nmet hoxybenz
yl)-(met hyl )am no) pyrazi n- 2-yl)phenyl) propanoi ¢ aci d;
(S)-2- Amino-3-(4-(5-((1, 3-di methyl -1 H pyrazol - 4-yl) net

03-ARYiAY L BREU-(6-2t- (34 JdRihedtybheHyDPAR -G fArékth idin-4-
(29 Am no 3@1(516 4(am no-6-((S)-1- (sr?apht hal enox2y)§ )neqtl .

Yl)PhWK)BFﬁW}B?ICP"? :5-triazin-2- 10 yl oxy)phenyl) propanoi c

-Amino-3-(4-(5-(3-(cyclopentyloxy)-4-methoxybenzylamino azin-2-
gsz)d% Am no- f ((5, yamp no- y6 (y R) - (blypher?,yl )Ipf’r
yl)phcn?z )prqpﬁn%‘ras&,hoxy) 1, 3, 5-

X pﬁﬂ%&éi\m R et
2-yDphe rppariojd ho)-1 5
( - —é\'}}&%o#o—%ﬁg Ia% E()ilg H{rgaﬁglo iGIQI (]%géz%é 41i FthglamlnP)pyrazin-Z—
yl)phen(yapmpanmqu;henyl 2-yl ) et hoxy) -
1 i
(S 2 AR G e S bR B2 mminsnly b fyiesin-2-
yloxy);ﬁleﬁyl?pro?hﬁqiha&ilt ) gr opanoi ¢ aZ| d;
SRR Lo TP m—
tnamryt-)yﬂbghéﬁ@lﬂirﬂ Aot mhenyl ) pr opanoi ¢ aci d;
Am no (44 (2-a hthalen

@r%mmr - am#fl%ﬁ @K?éﬁ%ﬁ@pﬂaaeb lsg2- xeﬁtayymgino) 1,3,5-

tnazn( @y‘l)%hé’i‘%lmo paridtc ﬁ&dam no- 6- (et hyl ((R) - 1- (napht hal en-
Yyl ) am no) pyrl m di n- 4-yl) phenyl) proBanm C
aé2y- -ggmno-B -(4-(4-amino-6-(2,2,2-tri uoro—l -(3"-methylbiphenyl-2-yl)ethoxy)-

1,3,5- &&#2%@%?%&%%%1@%139 6-((S)-2,2,2-trifluoro-1-(6-

p
y (Y)e2-Horippp3{4-0343.4-dmeihopipingriy] qarlegraed)-pyeein?-

(4 (5- (bi phenyl - 4-yl met hyl ami no) pyr azi n-
yl)pheg@))f)foﬁﬁ[{nhyl% propanoi ¢ aci d;

( 63)-2-Aaninoes-§4-( 2-atifing-Ga(@kEkat Borametipd)phyh piFpiyey -2z

yl)pyr(rgbzdng 4(’@2‘?16}/‘ bg %%?kg%?glmdnofos (4- (5- (napht hal en-2

- {$)RB Ay inar8-() Piiindizd-6-(ZR )-Y (hiptenalbn-2r I pang bt frimidin-4-
)’l)phfi&lé’bﬁgﬂp rt}%hoH’Pg;t Eyl2 2-am no- 3- (4- (5- (napht hal en- 2-yl

(S)-2-Amino-3-(4-(2-amino-6-(methyl((R)-1-(naphthalen-2-
yDethyl)amino)pyrimidin-4-yl)phenyl)propanoic acid;

(S)-2-Amino-3-(4-(2-amino-6-((S)-2,2,2-trifluoro-1-(6-methoxynaphthalen-2-
yl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid;

(S)-2-Amino-3-(4-(5-(biphenyl-4-ylmethylamino)pyrazin-2-yl)phenyl)propanoic acid;

(S)-2~Amino—3-(4—(5—(n.éphthalen-2-y1methylamino)pyrazin-z-yl)phenyl)propanoic
acid;

(S)-2-(Tert-butoxycarbonylamino)-3-(4-(5-(naphthalen-2-ylmethylamino)pyrazin-2-
yl)phenyl)propanoic acid;

(S)-2-Morpholinoethyl 2-amino-3-(4-(5-(naphthalen-2-ylmethylamino)pyrazin-2-
yDphenyl)propanoate;
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yl) phenyl ) pr opanoate; 129 WO 2007/ 089335
PCT/ US2006/ 047579
W@ 28y/0293881 no- 3- (4- (2-am no-6-(2, 2, 2-trifl uor oPCF[2006/047579
uor obi phenyl -4
yl ) et hoxy) pyri m di n-4-yl ) phenyl ) propanoi c aci d,;
(S)-2-Am no-3-(4-(2-am no-6-(benzyl thio)pyrimdin-4-yl
) phenyl ) propanoi ¢ aci d;
(S)-2- Ami no- 3- (4- (2-am no- 6- (napht hal en-2-yl nethylthio
128)r1-Ainkiin6-34¢4- 8- i 643 )2) PErdRaR61 10(32nb ot Phenyl-4-

3- am no 1- 34d|fluorohenl 2,2
yl)emOXQPwmlpu%VBé?%% mﬁnpms:% 51 yl ) phenyl) pfopaxo? c
@s}ﬁ?&%?ﬁ@ ﬁmﬂaﬁb-a (bézﬂzyﬁt%x@ﬁymuﬁn(&y@p&ngﬁ)ﬁdﬁaaaﬁ acid;

Prevve Wﬁsz‘{ K%’ﬁﬂﬂm?fz é (ymfﬁh@ﬁm%ﬂrr@&s)ﬂ@l@pa@mdmﬂ}

yl)phenﬁrﬁbfc%)aﬁﬁ?c%ldg (4-(5-(3-(cycl opentyl oxy) - 4- met hoxybenzy
am no) pyridi'n-3- yl)phenyl)propanoi ¢ aci d,

LA -Aenigo 334 @-armrméﬁl((@R)dlﬂupmpnnﬂweaaz-z yl)ethyl a

wiftuord i pydimiih d ApEkS DRl IR A DDAV E SV et by a
(@3)ed Aln@pB—(‘t—(zmmmcﬂé-;(E,)’z s 2tri fhioré 1u@-amitteylpiphpnyl@anoi ¢

sethofDRSriidin4-xBneDPIRERPISASI (1. (adarmntyl 1) et hyl ani no

18)12-A\rbinbr3-ed=-(5+{ 2 (cyeloprheyty) - ﬁmﬂmyﬁeﬂylﬁmm)pyndmé-
-(4-(5-fluoro-4-((R)-1-(naphthal en-2-yl)e

yl)phe“&ﬁbfoé’ﬁf’?ﬂ?)aﬁ i mi di n-2- yl)phenyl ) propanoi ¢ acid; 20
(zsamam%n(mﬁmﬂo(sz«amlqgaﬁhtﬁérehtz-yf)étﬁwaaﬂﬁé)hyb)s PRBZY2-

nzi no) pyrjmdi n-4- yl)phenyl) propan0| c acid
yl)pheniﬁg’fﬂ%‘”ﬁ acwli (5 phenyl t hi ophen-2-yl)-1Hi ndol - 3-yl ) pro

PaBirfo- 3‘-‘(41@4~amm0 6 ((R) 1 aphthalen—2—yl)eth3lllamm%) 1,3,5- tr1azm—2 yl)-2-
(S)-2-am no- 0@‘5 phenoxyphenyl) 37triazol

ﬂuOTOPh@)SHP}"ER?@ﬁW*) ’opan0| c aC| d; _

(58218515 (daftid 1 H SRR RARARKAT Shghen
yDphenyBpropageicaeid3- ( 4- (5- (4- (t hi ophene- 2- car boxamni do) phenyl

bt 24 b g AP %@éﬂ%@f&ﬁw&m«ixa 2
yDpheny)pigplaeeiy layish; opanoi ¢ aci d;

TR A A I 41@%?%%3%8?%/ ey RC il
yl)phenyBpropadvic @aoid3- ( 4- ( 2- am no- 6- (4- (2- met hoxyphenyl ) pi p

5! ralmdllng 3- (syes) ;ﬂ'xeXx itmophené-yl) 1H-indol-3-yl)propanoic acid;

(S)-2-amino-3-(4-(4-(4-phenoxyphenyl)-1H-1,2,3-triazol-1-yl)phenyl)propanoic acid;

(S)-2-amino-3-(4-(4-(4-(thiophene-2-carboxamido)phenyl)-1H-1,2,3-triazol-1-
yDphenyl)propanoic acid;

(S)-2-amino-3-(4-(5- (4-(thlophene-2-carboxaxmdo)phenyl)-1H—1 2,3-triazol-1-
yl)phenyl)propanoic acid;

(5)-2-amino-3-(4-(2-amino-6-(phenylethynyl)pyrimidin-4-yl)phenyl)propanoic acid;

(S)-2-Amino-3-(4-(5-(2-fluoro-4,5-dimethoxybenzylamino)pyrazin-2-
yDphenyl)propanoic acid;

(8)-2-Amino-3-(4-(2-amino-6-(4-(2-methoxyphenyl)piperidin-1-yl)pyrimidin-4-
yl)phenyl)propanoic acid;
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yl) phenyl ) propanoi ¢ acid; 130 WO 2007/ 089335
PCT/ US2006/ 047579

W@ 3)07/889383 no- 3- (4- (6-(3-(cycl opent yl oxy) - 4- met PORYRBNE§47579
| am no) - 2
(di met hyl am no) pyri m di n-4-yl ) phenyl ) propanoi ¢ aci d;
(S)-2-Am no-3-(4-(5-(3, 4-di net hyl benzyl am no) pyrazi n-2
-yl ) phenyl ) propanoi ¢ aci d;
(S)-2- Ami no- 3- (4- (5- (bi phenyl - 2- yhnet hyl am no) pyr azi n-
2(S)-2paningh3- p@-(tpéﬂl&tﬁl%ﬁ&lo:@)(@hreﬁtdi@benzylammo)—z-

(‘“meé‘y%ﬁlnﬁ%wﬁnﬂ n-3471 I)ngétis{a(:‘qgéng onmet hyl ) benzyl am n
( a;)- 20 3-84-(3A1, 5‘d‘&’)éﬁiy%ﬁg’mﬂwﬁm@%’hﬂéﬁflb&ogmmc acid;

phenyl ) pr opanoi c aci d
n’b(‘g( -hi plzermh%bln@ﬂmaxpzw()pyrazmc%wbmwlpmanmc acid;

e £y m%&ﬂm 4L2- N
(E/) ir?]i"!’m dipoa: yi) (p aelﬂl o- %r(%6aﬁ&ogoggmgl)birgylammo)pyrlmldm 4

yl)phe(lzﬁprapanmtﬁo 3- (4- (2-amino-6-(1, 2,3, 4- tetrahydronaphth
(9" %&gg&g&%y(@ﬂﬁh&m@a@@ﬁﬁ%ﬁ%@% 2Ry iopapoic acia;
hG38))pmiind 3-@-@-aminopbéB(2 Y pifhpametihyhpheliyl)pyrrolidin-1-
yl)pyl{r%??é'ﬁﬁheny@prﬂmflﬁiaﬁ’ﬁlenyl et hyl ami no) pyri ni di n- 4- 15
y(Q)+eAyhipp3o@Ea(Roamincé-4d1,2,3 4-tetrahydronaphthalen— T’ ammo)ﬁynmldln-
4-yl)pl& %y])%mpanmcam&4 (2-am no- 6- ((R) -1-(4-(benzo[ b] t hi ophe

y(S)pM\mxyihba-wuaﬂmm))@x(Rm Ghdptdnalén-BRAH ORI AR ARRIE4-

Yl)Phe(‘ébP@P%‘ﬁ“ﬁ&c@ (4- (4- ani no- 6- ((R) - 1- (4' - met hoxybi phenyl

agﬁ?d@-‘gh{iﬁb-@nﬂw@atﬁm% &1 Qfdlﬁﬂén@le%hﬂbﬁlm%ﬂlﬁﬁﬁﬁano' C

yDphepylipsopaneie @gidg 4- ani no- 6- ( (R) - 1- (napht hal en- 2-yl ) et hyl a
NN abjdo B4 (Rl (O PP Bldb btiepnoRI2PAN! ©

yl)phenyuetpylammyanﬁdln(%yi)pummwmw aid;1- yl ) et hyl am no)

R e L TR TR T i —r

triazine@-phpleniybpyopanoR, dsid;r i azi n- 2- 25 yl ) phenyl ) propanoi c

A - pingss ASR)a%mhtaalﬁmapsm%w@w JertHya-2-

yDpipexidind-)Foparigic azidn- 2- yl ) - 2- fl uor ophenyl ) propanoi c
diy (S).- 2- Ami no- 3, .
?@fg'?z‘gﬁﬁwféﬁgl@(wnzﬁz,(&ii-ﬂPPwoaaplaha\en-l-yl)efhylammo)-1,3,5-
triazm—2( Fpletylproganpiearid; - 4-
t hoxy I%%/{lmdln 4- &3 ghen | ) propanoi c acid; 30
éf%% A deaming-6; n ugropiphenyl-fyimatlaylaming)3t,3 6t riazin-2-
yl)pheﬂﬂy Bpaieautid2- yI ) et hoxy x
3ﬁ5btr| azi n-2-yl hen I)propan0| c acid;
2-Am1no-3 -(4-(4-amino- -((R)- -(naphthalen-2- yl)ethylammo) 1,3,5-triazin-2-y1)-2-
fluorophenyl)propanoic acid;
(S)-2-Amino-3-(4-(2-amino-6-((R)—2,2,2-triﬂuoro-1-(3'—methoxybiphenyl-4—
yDethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(28)-2-Amino-3-(4-(4-amino-6-(2,2,2-tn'ﬁuoro-1-(3'-fluorobiphenyl-2-yl)ethoxy)-
1,3,5-triazin-2-yl)phenyl)propanoic acid;
(2S)-2-Amino-3—(4—(4-amino-6-(1—(4-tert-butylphenyl)ethylamino)-l,3,5-triazin-2-
ylphenyl)propanoic acid;
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(2S)-2-Am no- 3- (4-(4-am no-6-(1-(4-tert-butyl phenyl)et
hyl am no) -1, 3, 5-tri azi n-2- yl)phenyl)propanoi c acid;
wa 37v€32007/ 089335 PCT/ US2006/ 047579 PCT/US2006/047579
(2S) - 2- Ami no-3-(4-(2-am no-6-(2,2,2-trifluoro-
-(3' -fl uorobi phenyl -4
yl ) et hoxy) pyri m di n-4-yl) phenyl ) propanoi ¢ aci d;
(2S) - 2- Am no- 3- (4- (4- am no- 6- (6, 7-di hydr oxy- |
- et hyl - 3, 4- di hydr oi soqui nol i n-
zﬁsw A&hbrmla@—'é@iamlﬁa-sr(ﬂ& yitﬂﬂhkaﬂyl Iwmmmﬁpﬁerwm 5

- Am no- - am no- ,2-trifluoro-1-(3" -ne

yl)ethotcmyggrﬁﬁ@n%yl)@hw)jl rwq ac1
J(2§) 2- Arhir@zfs—gtl%ll YniREB0% Enéh-3,4-dihydroiso umolm—
2- Am no am no 6 (R -1- (naphthal en-2-yl

2(1H)- £\1)11a3r§ﬁ531@973 W HhWYDPr%Ha)‘lﬂﬁeﬁﬂﬂ 3) propanoi ¢ aci d;

)gﬁen yfa@@pr % 341& ahfind glcz?zigvt&ﬁﬁ&%yi iRy e Aynéthoxy)-
1,3,5- m@@QWIMth)mo@Anmam,no 6-(2,2,2-trifluoro-1-(4"-

bji Rk .

YR EERBIETL f*f(ﬁn-aamﬁs’z?:gfﬁy-&ﬁ%lﬁw%lregbzax%?*élylgf;nla°>l’(3mldln'2-
yDpheill)p2epamionnadd; (4- (6- (3 o

}&?—B?fg‘lﬁ@xgciqg-Rgggzr%ﬁ)\iglo-g&g{bl(ﬂqlzﬁﬁx]ié%lyli%ﬁinﬁ-%)gﬁéﬁyl)propanoic acid;

((SEB) 3- Axgm(oclmm(nmﬁné(sap Z,Z(uiﬂpb:tohm(@rﬂlﬁyryﬂvi))héﬂm44am no

tri

yl)ethoz;ymﬂarhlriﬁbé& é&afﬁ&sﬁﬁ%ﬁﬂé aci d;

( Qs)-z .Aeﬂﬁiﬁmﬁﬂ(é-((afm(&aﬁ)mgh&mpmﬁaim12y1y¢9rﬁﬂimyﬂ-am no

- (trifluorometh di | h |
yl)Pherb)é}molganom acid; yl) pyrim din-4-yl)phenyl) propanoic

((§)-32('49g1|-ﬂﬁu§6 64«1&?-16( ;)S}ghﬁeﬁ 4- ﬁﬁaﬁﬂhﬂﬁﬁghp@;ﬁh}.ﬁmezgnphenyl)-

in-1 i mdin- henyl ) pr opanoi c aci d;
2(2a1(1$)oaqetm pl@pamc@g m no-6- ((R) -2, 2, 2- trlfluoro |

d;

(BB AR P Cellrtaalfh PRI URERAZEC, U1 2 o) p

(triﬂumenfh@l)pyﬂmé@ﬂh)%hlg)pwf%@mmowcamt| d, (2 t
M. NO- .2

i&# PioFBaYAC ()é(l)ép 1“%1]% 4{3 Gy Eﬁgggpqﬂ%glﬁéﬁx af pr L 533%"@11&11—4'
yl)phef(ﬂﬁbpippanow acxd (4. (1o(b -

(GFbr Rty aming- GRSt LR SR Pinbihiprridin-a-
yl)phe@ﬁ)ﬁopanow ac1d

(ég ?TW‘EP 3 (g &4a.r$1no- - 1nt? d1ph§3%y1%htylarh1no’g;(;"}glrtngic g ©° |
yl)pheﬁ@wr}db:ﬁhﬁ@uéﬁlpr opoxy) pyri m di n-4-yl ) phenyl ) propanoi c

(@) I%t'?ﬁm@'érﬁ‘rfé @- ‘(34911121’%*}%%2@@)#»2@ “gifqrpethpygpytimidin-4-
yDphehyl§ptop i@ aubi phenyl -

(2S)-2-Amino-3-(4-(4-amino-6-(1-(biphenyl-4-yl)-2,2,2-trifluoroethoxy)-1,3,5-

triazin-2-yl)phenyl)propanoic acid;
(25)-2-Amino-3-(4-(2-amino-6-(2,2,3,3,3-pentafluoro-1-(3-fluoro-4-
methylphenyl)propoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(S)-Ethyl 2-amino-3-(4-(2-amino-6-((R)-2,2,2-trifluoro-1-(3'-methoxybiphenyl-4-
yl)ethoxy)pyrimidin-4-yl)phenyl)propanoate;
(S)-2-Amino-3-(4-(2-amino-6-((S)-2,2,2-trifluoro-1-(3'-methoxybiphenyl-4-
ylethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
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yl) et hoxy) pyri m di n-4-yl ) phenyl ) propanoat e;
(S)-2-Am no-3-(4-(2-amno-6-((S)-2,2,2-trifluoro- |
WO ¢@7/08mBshoxybi phenyl - 4 PCT/US2006/047579
yl) et hoxy) pyri m di n-4-yl ) phenyl ) propanoi c acid; 132
WD 2007/ 089335 PCT/ US2006/ 047579 (2S)-2- Am no-3
-(4-(2-amno-6-(2,2,2-trifluoro-1-(3-fluoro-3'-nethoxy
bi phenyl -4 yl) et hoxy) pyri m di n-4-yl ) phenyl ) propanoi c
acid; (2 S)-2-Amno-3
(ZS‘)(ZZAﬁHhG-@ &- (Zlaxﬁl?no-éQZ,%MMQOOB%%WJme%hﬂinxﬁlenyl 4-
trifluoroethoxy)pyrimd 4-vyl ) phenyl ) propanai ¢
Yl)eth%?@ﬂﬂ}’“@“{‘?é)'y QP}NWHBIQPaP@B(ZEKhm no-6- (2,2, 2-trifl uoro-
AR o Rk @%’ﬁe@“#f%;f‘o%ngﬁ%%béphggﬂ P22
mﬂuc(@@;omwnrn@%%w)m@nu ropagoiC ac®l; 2-tri f | uoro- |

y %bg %;—rgs%/l pyréfr;r{%%utn{}/rl 6}8? gz?)e/ {hn 06?-1 BEgle(t:hogl{ d—methylbiphenyl-Z-
yl)ethtémpy@m.i&mmyﬁpl(emy()ﬁrcmmnm aﬁic(, ,2-trifluoro-|
frzé)i?t i 6 gzg @, -5-methylbiphenyl-2-
(FeVHy A e rpeR01(A- K monel S sthetharyr Hmetylbipheny
yl)eth@m)b}xﬁmttﬁ_ﬁﬂ@ﬂ()pl&ﬁwﬁpmpanmc ac1d I I )
(&%%42 égpmag-%_eé{/&? - g(gg 2- (fil'uog'g-l((%y?ne%gxg/py et hoxy
I&”d»ﬂ:}@)bgﬁtéﬁ d;
(methj(il&h s no?gng)emdng%mﬁr&m% )§| Oﬁirh\ghw nxgt@g%kgg (éc%ch
gﬁM1n9-32(42 am1no-6( -2 cyclopropylmethoxy) 4 uorophenyl) 2,2,2-
mﬂuo}détﬁd%?pﬁﬁhmmﬂyﬂe gbfbp&naﬁk)aemeny' ) propanoi ¢ aci d;

2,2-trifluoro- 1
()@ -2- Am1no-3-(4-(6-(1- -(cyclopropylme oxy) 4-fluorophenyl)-2,2,2-

; di n-4-yl) ph I
e B p e b U At i AT
- (23)- Z—Auun@ﬁr(dh@wmm-w@,é%mfymﬂa@r n- 2-
coopey LU REARROR Pt yhphes e i
-(25) Mnaﬂb@m@ﬂ 2Arifldlro-1-(3'- ﬂuoroblphenyl 4-y1)ethoxy)pyrazin—2-
yl)pheéyl))et hox(%%pglrl m di n- 4-yl ) phenyl ) propanoi c acid; (2

- (28){2Aa1th6:C- @~ Rlarhitio- 642, R 2eifhidirgh qayhrethoklybipheryl 22 -
I thtr| fluor eth glie%, i m din- 4 ) phenyl ) propanoi ¢ aci d;
yDe ‘Z )Em&’ﬁf‘?ﬂﬁaﬁ 41- (4" - car bamoyl bi pheny! -
f))2‘ Krrﬁné’-3 (4—32 amino-6-(1-(3'-carbamoylbiphenyl-2-y1)-2,2,2-
tr| | uor oet hoxy le m di n-4-yl ) phenyl) propanoi ¢ aci d;
trifluopagthoxaypyyimiding-yinhenyDoroppneic 6cid2, 2, 2-tri f | uoro- |
2Amino-3-(4-(2- -6-(1-(4"-carbamoyIbiphenyl-2
ngsaox pﬁré%ox(y (phaerﬁl;m) et(h(()xyc)agyarrﬁm% lp 2 Yl)r?e%% )pro
trifluorpethexy)pyainaidin 62V1);51m2ymmonencac agigs ( 6- (2 2 2 trifluoro-
| ZS -42'- ino-3- (2 amino-6 ﬂuoro 1
enox}/ henrﬂ yri m n 4 yl ) phenyl ) pro
methomn@xmh@nyl ezls)xmpmmnbn:’} ylmmeml)p@pan@ctamdfl uor o- |

(%) 0L RARSSEYLSY RPN E Y oL QX2 PY T 1 M di n- 4-
methoxyphenoxy)phenyl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid;

(28)-2-Amino-3-(4-(6-(2,2,2-trifluoro-1-(2-(isopentyloxy)phenyl)ethoxy)pyrimidin-4-

yDphenyl)propanoic acid;
(28)-3-(4-(6-(1-(3'-Acetamidobiphenyl-2-yl)-2,2,2-trifluoroethoxy)-2-

aminopyrimidin-4-yl)phenyl)-2-aminopropanoic acid;
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30 yl ) phenyl) propanoi c aci d;
(2S)-3-(4-(6-(1-(3" - Acetam dobi phenyl -2-yl)-2,2,2-trif

WO 0@ ogBBoOXY) - 2- PCT/US2006/047579
am nopyri m di n-4-yl ) phenyl ) - 2- am nopr opanoi ¢ acid; 133
WD 2007/ 089335 PCT/ US2006/ 047579
(2S)-3-(4-(6-(1-(4' - Acet am dobi phenyl -2-yl)-2,2,2-trif
| uor oet hoxy) - 2
am nopyri m di n-4-yl) phenyl ) -2-am nopr opanoi ¢ aci d;

(czs»szmmcmaz4gAcetamzdmmxyszwe;‘z-,:c-mﬁmbeuhs»ky}z-, 2, 2-
a.minot rjfl uor;)@ E_]loxy1 Byz&rlurrrlloglmr;)anglcygc)(f)henyl ) pr opanoi ¢ aci d;

5{2S)m%nﬁtc)(-ﬂ-(li-@afﬁlﬁ@-ﬁe(l(@%yaﬂoﬁhe}rﬁ)ﬂl D uetfindroghéoh)pirimidin-
pyrim di n-4- yl)phenyl)propano ate;

y)
‘YI)PIFE@I?‘?P%‘P‘H@C@ (4-(2-amno-6-(2,2,2-trifluoro-I

( }Eﬁ?}l@oﬂﬁoﬁ/- . -%mgng-kf-?kll .5.;2(,921tr1ﬂuoro- 1-p-tolylethoxy)pyrimidin-4-
I') €t hoxy) pyri m di n-4-yl ) phenyl ) propanoi c aci d,

yl)Phel@Q opanagteno- 3- (4- (2- ami no- 6- (1- (4- (cycl opentyl oxy) phe

P s R e PR g e asombinelof2 2 loot S-en-

2-}’1)Ct(1®5))l9ﬁ?lfrﬂmd—ﬂhﬂibn@BP(Qpa(ldw(a&yhI opent yl oxy) phenyl )-2, 2
e AR BB ba RASIABORRE0S O
triﬂuoro(e@hoécg-})pynmldm-4 yDphenyl)propanoic acid;
gg%g? dx%heng )t¥é8 Q? QX-(C)e/élggeXngd%Xy p[ﬁ]e 151 ZAZ ¥| ) phenyl) pro
trifluoro@Bbx F)pAinti @in34-yHphen @yproparfid dcidd, 5- di met hoxybi phenyl

té§¥ %L&%‘é‘é‘%ﬁﬁﬁ PP 22 2= 8P ers iyt Bt opanoi ¢ aci d:;
methox n@xﬁﬁh th&cﬁ)ﬁﬁnﬂi@ﬁrﬂ@- %n l’ﬂproganmc acid;

i met hoxy

I'bi phen
t(eswu@mmmﬁwmnm&ln(%swryeqheﬁwmwznﬂo@ 281 d:
mﬂ‘m&%@" ?"A(Szﬁ'fzm]%’a‘1 PP TR A 1 bi phenyl - 2-y1)
SEEDRy A IR (A-2-amipoyi-f i hylimehesbmetadbiphey-2-y)-2.2,2-
I 4-(3 -
mﬂum%hﬁ) ﬁ? g%lgg&ﬁé'pé’n fl%lt%ﬁé %%/%l?%rgl n- 4- §/I ) éhenyl )pro
P8P R2eAmanad 3 -(4{(3KP 7222~ mﬂumrogl (2'-methylbiphenyl-2-yl)ethoxy)pyrazin-2-
- (,4- am no-6-(1-(2-(3,5-di fl uorophenox henyl ) -2, 2,
yl)phex?(lélqrg)?ﬁ%? 8%f1ho§<y) |(oyr |( m di n-4-yl) pﬁenyl ){)2 gpangl 2:
a@sy2- Kmino-3-(4-(6-(2,2,2-trifluoro-1-(4-(3-
methoﬁxpi)e{lgrxf)\g}\enyl)ethoxySpynnr’Hd?r?—tt-ylfp%enylgpropaxflglg 91<r:1
mesmwsxy)(pmmb)@(lhmc@ Sy fludrepitendxy)pheheiig,d,p+ o
i C_acj
t“'ﬂ“01%)’2@'PXZ)PA(HIWBHIS“(Y&)PPQHHPHIHB&B“? 3cifly - ((S) - 2- ani no- 2- car
k{QS)( ot Mind1B RA]DMmiRoW-{2,2,2-trifluoro-1-(4-(4-

2-trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoic
methmgmh@noxy)phenyl)ethoxy)pynm1d1n—4-yl)pheny propanow acid;

(é§% r'zﬁ%lr%g@g{‘ %o %y )anﬁlgoﬁﬁr(ﬁ(& Q) I2-bii kS-S RSN ¥ )BipheRyl-2-y1)-
2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(28)-2- Amino-3-(4-(2-amino-6-(1-(2-bromophenyl)-2,2,2-trifluoroethoxy)pyrimidin-
4-yDphenyl)propanoic acid;
(25)-2-Amino-3-(4-(5-(2,2,2-trifluoro-1-(3'-methylbiphenyl-2-yl)ethoxy)pyrazin-2-

yD)phenyl)propanoic acid;
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30 4-yl)phenyl)propanoic acid; (2
S)-2-Am no-3-(4-(5-(2,2,2-trifluoro- |
wo ¢@7/08msHhyl bi phenyl - 2-yl ) et hoxy) pyr azi n- 2- PCT/US2006/047579
yl) phenyl ) propanoi ¢ acid; 134 WO 2007/ 089335
PCT/ US2006/ 047579 (2S) - 2- Ami no- 3
-(4-(2-amno-6-(2,2,2-trifluoro-
- (4- met hoxybi phenyl - 2
yl ) et hoxy) pyri m di n-4-yl ) phenyl ) propanoi ¢ aci d;

((2§)-22AAmd19 (3-((24&&150(62(222 2—-thﬂu61|ol=lD-l(¢-méthoxyblphenyl—2-
- et hyI t hi ophen-

yl)ethO}‘D’)R}ﬁ’éﬂW’) 1 W?b‘}?‘&EW“?a‘i}pi phenyl ) propanoi c acid; 5
((§§)-22A19ﬁﬁd'19 (3 (64(%,(222%&!1&&061 ~(RRmetiylibidphend-| - (4- met

yl)Phewl)%thfﬁ?m' phewlmrqw@m%r opanoi ¢ aci d;
g(%g -zzAﬁgﬂ ;ﬁﬁmé (3, Qlt_ﬁggl?mozl {a Gﬁétﬁé»&&%%e{hylbiphenyl-z-

yl)ethqdy)mgmy) ﬂwl)ﬂhed}’lﬂpmpwglphe\dyl ) propanoi ¢ aci d;
((%;3 2 Amr(lpn 3: (ﬁ &4anglno-86r-rtjq 2 >&iftholc31- (§'Y(%98$2;x@,ﬁ,%ﬁ¥}lljb§p}ygnyl_2_

yl)ethd:myn);f)}nmrdmeﬂlfmxm)epyll)pmpahme deidl ) phenyl ) propanoi ¢ aci d;
§é§ %2‘%{?\[1];\&9 (ﬁ & an(nno+(615(1( (73 Q:yanob%ﬁelnu QQ)HﬁS&%y) phenyl
trifluotoettioxypyeriidicyg)phenyibropshoit a¢ibenyl ) propanoi ¢ aci d;

S BT S B e SRR PRI PEreny | ) pr o
triﬂuo%ﬁ@xg)ﬂlﬂrﬁhdlrﬂﬁ ﬁ)ﬁknﬂ fbidacid;

am no-6 | uor o- |
éﬁ)%mwr@m 205 3w hmarort-Ehfn-

caci d;

memo%?ﬂe}lsi&%ﬁ ﬁgﬁm Zﬁnﬂ@rﬁ )4 wh};gﬁﬁelaﬂ?tﬁﬁgr%m |

3-(24Am¢réy\(§l emymp?ﬁrsn@(hg,zdr&boro—l (2-(4-methylthiazol-2-yl)thiophen-
oA PhSRERL Doy hapyl ) pr opanol ¢ aci
-28){3hAmjho-3- (@t(ﬂrérhmor@fﬁsz,ﬁymﬂumd-ﬂ -(3@4-methoxyphenyl)isoxazol-3-
yl)ethtg%'- azol ﬁ%ﬁl%ghﬁgﬁép%%@cqﬂ 4-yl ) phenyl ) propanoi c
«zsakzzAamme @-QlarhiRo(RLAREMDINY( HmyESApiflngihety)-TH-
pyrazol.}l él)et{lgylc}t)})gr?rrn?&t rh°§1¥31?e¥f )propan01c c? phenyl ) propanoi c

(@28)-22AMTh6\3=@-QAarhiZroad{ NE-feycloheRylokyy-Hapehiphenyl)-24,2-
met hy| pheny|

mﬂmﬂeﬁqxd&mwgﬁé))@ﬁ?ﬁ}'%ﬁrﬁpﬁn?? fffeny! ) propanoi ¢ aci d;

S)-2-Amino-3~(4-(2-amino-6-(1~(2-(cyclopentyloxy)-4-methylphenyl)-2,2,2-
(29) - 2- Amno(3 ((4 2- am no- (g (1-(benzo[ d] thiazol - 6- yI)
trifluoroptipxy)pyrimidin-4-yl)p enyl)propanoic acid;

bughL#gs- d;
e e . |

mﬂuo:o(egl'quy)mmllimqélryﬁ gﬂpprgpanmc acid;
(A AR e S SRt
yDethaxy)pyrirpidin-z- yl)phenyl)propanow acid;
(2S)-2-Amino-3-(4-(6-(1-(2-(cyclopentyloxy)-4-methylphenyl)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(2S)-2-Amino-3~(4-(6-(1-(2-(cyclohexyloxy)-4-methylphenyl)-2,2,2-

trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
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30 trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoic

acid; (2S)-2-Am no-3-(4-(6-(1-(2-(cycl ohexyl oxy)-4-m
weedhylogtsenyl ) - 2, 2, 2- PCT/US2006/047579

trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoi c acid;

135 WD 2007/ 089335 PCT/ US2006/ 047579

(2S)-2-Am no-3-(4-(2-amno-6-(2,2,2-trifluoro-1-(pyrid

i n-3-yl)ethoxy)pyrimdin-4- yl)phenyl) propanoic aci d;

(2 S)-2-Am no-3-(4-(2-am no-6-(1-(1,3 -dinethyl -

KESWZ-@&ﬁim%-‘,M X2-4mdno8=(2,2,2-trifluoro-1-(pyridin-3- yl)ethoxy)pynm1dm—4-
trifluoropet hgxy) pyri m di n-4-yl) phenyl) propanoi ¢ acid;
yhphenyl)propanoic aci

A di
@ey Q-Aéﬂléir?g? %%Jr(%tgagﬁ 0?1?('1 C{‘ll@' - Qi AL BXRERYK ) YoM di n

mﬂuoregsyxv)pm@nsfl- phenyAlpronsngic(aeidt 2-tri | uoro- |

ﬁl' cg’ﬁ); x m@%ﬂﬁ&ﬁ-@yﬁomtsenﬂa%ynmldmA C)(l?]phenyl)propanom

acid; (S)-2- Amno 3-(4-(2-am no-6- (3, 5-difluorophenyl)pyrim

g@éﬁ—%nnof—‘%—f(‘{—@%ﬁﬁﬁcﬁﬁ%ﬁ%?g-ﬁﬂ%&gbdl d %ydroxyblphenyl 2-
yl)ethosy)pdflfﬂldmr-@bl)l)helml)prapado)0 aid, 2- ]

g% Agrg}rﬁ%?% 22-2% zaﬁ}/ é %déh%’)r% eﬁgﬁ&r%uodo gﬂ-ylgphaeglly propanoic
acid; - f I uor obi phenyl - 3 yl )et hoxy) pyrazi n- 2-

| d;

X%%}?f%%ﬁon%?ﬁir oS i3 g e intamR 2Ry - 2, 3
tnﬂuoro&hb%ﬁ??ﬁ?{idlﬁfﬂyﬁgh&nﬂp}opanmc acid 1Y ohenvl

é%$ A1£11|n0—3u (()£ (()6 2,2 ? 2nf}{1rolrom1 -(3" -ﬂuor){)b%p%er%rfl 3-)y )re?h%?cg)o};ygazma-

1)pherfyDplopnbi¥ £484;3- (4- (2- ami no- 6- (1- (benzof uran-5-yl)-2, 2,
yhe 3,%?% p|2afnl uor oet hoxy) pyri m di n- 4-yl) phenyl ) pr opanoi ¢

£3)2- Arigp=-I(4R -aoni-641 ((3-edind o2 sngthyl2, 2-dihydrbbenzofiran-6-yl)-

2’2’2-%4')?%?%%%&%%#%&3 i nyﬁ%ﬂyp?ﬁéor%ﬁnfﬁagpdn0| c acid;
(5)’%5!h0§-(‘(—42-@ﬁum1¢6r(d> (BerfAoRyrag, Ry-2,2,RttifloometHoxy)pyrimidin-
3 - (3\.- X phenyl
4 yl)phﬁ()f%‘%rﬁgxyqﬁéﬁ m di n- 4- yI ) phenyl ) - 2- (2- am noacet anmi do) p
(Zerdatimo-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(2-m-tolylfuran-3-

yl)ethoﬁf}ﬁkgﬁ{@ﬁiz{‘91)8ﬁén‘§/'1)(proéa%oi2c 254,71 71'uoro-1-(2- (4-met hyl th

y$)-Biheh slme(rztwmylbw«m)m 2-tiiFhpRenyB)medBrRISIpRerRgi4d;
2- am notam]siaz 2-trifluoro- |

yl)ethox%ggﬂg%wrﬁg)gﬁw) P sgé) SAURPAcE o)propanoate;

y29)et- mﬁmbw?-ga-dz nzétrmubfmrml(hnﬁ@mmoﬁha%d
am no- 6-( 3- (et hyl t hi o) phenyl ) pyri
yl)PhEHSfﬁaﬁhﬁxxlpymwew fyeaweamawc aeidy:

(2'%)2- | t‘ﬁl io )ﬂ:l’kr)lIGI%) @f& Qoz-ﬁ'lfﬁu%rg 12(5FrlefHy 8L Rienl lisoxazol-4-
yDethoxy pynmldln- yl)phenyl)p?opanom acxd

(8)-2-Amino-3-(4-(2-amino-6-(3-(methylthio)phenyl)pyrimidin-4-
yDphenyl)propanoic acid;

(28)-2-Amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(3'-(methylthio)biphenyl-2-
yDethoxy)pyrimidin-4-yl)phenyl)propanoic acid;

(2S)-2-Amino-3-(4-(2-amino-6-(1-(3"-((dimethylamino)methyl)biphenyl-2-y1)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
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30 yl)et hoxy) pyri m di n-4-yl ) phen yI ) propanoi c acid; (2

S)-2- Am no- 3- (4-(2-am no-6-(1- (3" -((di net hyl am no) net h
wQ kgobiogtsenyl - 2-yl ) - 2, 2, 2- PCT/US2006/047579

trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoi c acid;

136 WD 2007/ 089335 PCT/ US2006/ 047579

(S)-2-Am no-3-(4-(2-am no-6-(3

-(trifluoromethoxy)phenyl)pyrim din-4-

y1) phenyl ) propanoi c acid; (2

%Eé = A3 34 é-a&x%nam-{yl(tﬁﬂ(l&o?ne%héiy)ﬁlw@l)@ynkmdln-4-
trlfluoronethoxy)blpheny

yl)pherw(l)mwm@}%fy% m di n- 4-yl ) phenyl) propan0| c acid; 5
?15 Axfm{oz} AN B AEinb Rz, 22 4riflublol { kyq&mﬁor()&etﬂﬁglmﬁﬂenyla-

yl)ethow)paudmmﬂywwﬂ)phmylbpmpwmh@dy| ) - 2- (2- ami noacet ani do) p

r@g?”@' (,;"_z\m&ﬂn‘?%-s (RY 322 rifluggo 153y methoxybiphenyl-4;
yl)ethoxYipymeildid-4 54 whemyl)-2- QZ-WamuhM)propanmc acid;

(AP R Ao AR SRERUA st o+

ylethokyiyishigid-4omphepiigsrebaetitiasid) pyri m di n- 4-yl ) phenyl ) pr

(?gngg%‘ﬁ g-(g((?)a@}m”g(é g&f‘ﬂﬂ?ﬁﬁ\/} 4% no) bi phenyl - 2-yI

(methyt)mﬂt];o'ﬁyﬁpher;yrl])etho)xy)pynmléhn 421y1)phen}tr11)prop§1n01c acid;

rifluoroet hoxy) pyrini din phenyl ) pr opanoi ¢ acj.d

S5 antino i R-6 (AR GS P PGy DSk 2
tnﬂuoxfo@ﬂﬁbkilﬂﬂ?i%hﬂf qua)p%enylzrropanmc acid;

trifluoroethoxy)pyrim henyl ) pr opanagi
1(8S)-2-Amino-3-(4~(2-amino-6-(1- (2—chloro-4 (niethylsul onyl)phenyl) 2 2 2=

mﬂuo&%&xgzﬁ??rﬂﬁm's4-&4)’p§1@n§\5ﬂr88arﬁné Zoidy 2-trifluoro-1-(3-(fu

ran- 2

V2SR 2y @ (@ cinping=67(2, B R eriflupre- b 3rt6iran-geylithiophen-2-

yl)ethog%?y(%niﬁfﬂ Hg;lg’hﬂyl IﬁmF%nocl Scf)leht yl oxy) - 4-fl uor ophenyl) -
A28)-2-Atind-BH@+(@etohiory6-(iy(2- (nydlqperity%x)yp-lﬂeﬂym))phepdh@ﬂd-

- A 4- 6-(2,2,2-trifl
i N A BT GRCHE O (2,2 2 1711 bore
a2 )-ReAtning- B {2 ranalino -64¢22 )Z{Ethﬂluyi'@- p-r(@-mamethoﬂmhd:nyl)@yclohex -1-

enyl)etﬁ%,ﬁépmgw %&épglﬁfpﬁg%{%ww & é 2-trifluoro- |

428)-2PAsiyd-3 U QR aRIN6-63(, ﬁ,Z-tﬁZlﬁbroZ1-@ym1(ﬂn(54yl()&hoxy)pynm1dm- '

2, 2- trlfluoro | - (3" -nethoxybi phenyl -3 -yl)
4‘3’1)13}&&‘9’(8? PEAHE2- yI) phenyl ) propanoi ¢ acid; 25

é Mﬁm?()z;((é (Q?z Mﬂ@oxé 1- (ﬁhn&h&i’ymﬁlwn%stwsmﬁaxwﬁyrazm-z-
yl)phelélfls) B%‘}Oé‘éﬁﬁéxy) pyr| mi di n- 4-yl ) phenyl ) pr opanoi ¢ aci d;
i)z Knﬁ%ﬁ%ﬁ(z(é’mﬁ;% AishH9-G (&n%ﬂ%rl&xﬁiﬁd)b&@h@@l-z-yl)-z 2,2-
mﬂuo’@&ﬂ@éﬁ()ﬂﬂ’d@ﬁﬂhéﬂ)@éﬂﬁ&@?ﬁ%? asidi n- 4-y1) phenyl ) pr opan
Qggg ¢ '1no-3 (431 (% ino-6-(2, 2 2 m noro-1- (2-(

2-am n 1-(4- hIoroZ(msthyIsuI
carboxﬁamgd)pphe@elﬂ)o;@)wrgmmnA yl)phenyl)propanmc acid;

(2S)-2-Amino-3-(4-(2-amino-6-(1-(4-chloro-2-(methylsuifonyl)phenyl)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(S)-Isopropy! 2-amino-3-(4-(2-amino-6-((R)-2,2,2-trifluoro-1-(3'-methoxybiphenyl-4-

yl)ethoxy)pyrimidin-4-yl)phenyl)propanoate;
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30 trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoic
acid; (S)-1sopropyl
WQ2@m0sms33- (4- (2- am no-6-((R) -2, 2, 2-tri fl uor o-PET/US2006/047579
- (3' - met hoxybi phenyl - 4-
yl) et hoxy) pyri m di n-4-yl ) phenyl ) propanoate; 137 WO
2007/ 089335 PCT/ US2006/ 047579
(2S)-2- Ami no- 3-(4-(6-(1-(2-(cycl opentyl oxy)-4-fl uoroph
enyl)-2,2,2
(e 8)-busimbres- BB (Y (e pitlopehtylox phédioyeptepsh el 2.2aci d;

. 25) - 2- Am nq: 3 ..
tnﬂuorgfizol‘ -r’%llg‘-n(%?'&)lpgﬁ%’@qr&’(%oyﬁg?lﬂhor ophenyl ) -2, 2, 2-
tS(Qisj-bu&ﬁmt-Bqxa()smtr(iqugiélahéswcw;pmﬂybr)ophagam j22-aci d;

triﬂuor(oggl;pxz)pp(ﬁiin?»iéirg‘?(}ﬁ)pbgn}&}ﬁf%m@i‘( %16 2-trifluoro-l-(1-(th

BI2DARIIno-3-(4-(2-amino-6-(2,2, 2-tr1ﬂuoro-1 (1—(thlophen—2-
) cycl ohexyl’) et hoxy) 5) yrim.di n-4-yl ) phenyl ) propanoi c
yl)cyclgbprwl)etbqs&pmmrﬁlw-g RhenyDpyopanoio aeid; f | yor o- |
(lﬁz%%% BOY L 4&29@5 2 %%bar%t NEXdthé:ARpHenN-4-yl)ethoxy)thiazol-5-
y enyl ) propanoi ¢ "aci
yDpheg@Propaniie acid3- (4- ( 2- am no- 6- (1- (2- (cycl ohexyl oxy) - 4- f

R PP NP b s P iy s dinoropheny:2,2.2-
uiﬂuo(oE&)ox&)y-ynmﬂnﬁ4(y4)p@12n§ampmpatﬁ)1¢ acid; 2-trifluoro- I-(1- (4
g&gg XYphen -(ét (50' ORSXY 2 SLNPRYLRY LI (Tigl n-4- Y1) phenyl)

metho@pt%nﬂ)bmo&x@ ﬂﬁxﬁzﬂ)yﬁxﬁdhf iAfyhyphewyl)dropanoic acid;

4&$ ‘)2%0 %p&eﬁhéof 2 ﬁ}l%r {}gliql)ugyo b—rneqh{}lphenyl)ethoxy)pynmldm—

4y1)pﬁ§§))520p%ﬂb{&c§°d(4 (2-amno-6-(2,2,2-trifluoro-1-(4-flu
NS ArERg3y @ @osyiney? (3 drtsiflnom-1 AL ¥ opanoi ¢

rnethyl?u‘flggyl%ethoxy)gynmldm-( -yl)phenyl) ropanoic acid;

am no-6- (oxazol - 2-yl (phenyl ) met ho

x@ﬁb;%Amlmﬁ @- (Zyarpme@rﬁmq@pb benyimeghoxy)pyrimidin-4-
-(4-(2-am no-6-(1-cycl ohexyl-2,2,2 20

yl)phef‘@?ﬁ%gor o6t hyt i deneani nooxy) pyri m di n-4-yl ) phenyl ) prop

aﬁﬁ)*rZ:Aamnd-B (42(2-am1no—6 (1-cyclohexyl-2,2,2-

mﬂuoBcgﬁtI)\)fll alglr&(/) 3(y)%§5%ghlﬂ-4 9D£ﬁer{ﬁ)p§cﬁ)a§1gic%ﬂ@yl am no) phe
t (2SbiﬂdAMﬂbne@mem@{h{m{wdlnmwmm@pmwﬂxﬁnamzdyl) -2,2,2-

mﬂuosctegu%wi‘;m ]’ﬂo%é Fpél?.ph%nyﬁpropanmc (aZ 2,2-trifluoro- |

{tsz)satmmhwm:admw -§4(2, pI2emiflubps-0 AEAtieny Ritiogher2 8-

yDethaxy, Pﬁ’THB“}én‘(‘MYl@@‘e&Pﬂ)HE?PGn‘("(;I%’le 2,2-trifluoro-1-(3" -net
h yfliHeﬁ Iﬂmékmﬂo-s -(4- (2-am1no-6 -((R)-2,2,2-trifluoro-1-(3'-methoxybiphenyl-4-
0X rimdin-4-yl)phenyl) propanoat e;
yl)ethq’e))pwwﬁvlmg zDgflﬁwbp%ﬂﬂaﬁ%atB» ((R) - 1- (3" - ((di et hyl ani no
)@Ii‘)&tﬁﬁb@]@ﬂ aﬁ‘uﬁd-&i ((R) 1-(3' ((dlmethylammo)methyl)blphenyl -4-yl)-

trifluoroet hoxyg yrimdin-4-yl dphenyl ) propanoi ¢
2,2,2- m:ﬂmroethoxy)pyrlmldm#-yl phenyl)propanoic aci

( e2:']y ?%g—éﬁg&%é@%&%ﬁbﬂ@W&Qol—l@lﬁﬁﬂeﬁ?ﬁﬁm‘baﬂ&c acid;
(ZS) 2- Am1no-3 -(4-(6-(2,2,2-trifluoro-1-(5-phenylfuran-2-yl)ethoxy)pyrimidin-4-

yDphenyl)propanoic acid;
(2S)-2-Amino-3-(4-(2-amino-6-(1-(4-chloro-2-fluorophenyl)-2,2,2-

trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
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(2S)-2-Am no-3-(4-(6-(2,2,2-trifluoro-I-(5-phenyl furan
WO 200yi03183h0xy) pyri m di n-4- yl)phenyl) propanoi cP@US200¢/@47579

S) - 2- Ami no- 3- (4- (2-am no- 6-(1-(4-chl oro-2-fl uorophenyl

)-2,2,2-

trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoi c acid;

138 WD 2007/ 089335 PCT/ US2006/ 047579

(S, E)-2-Am no-3-(4-(2-am no-6-(4-(trifluoronethyl)styr

xS)B)yz-JAmﬂer-ek% (ZLhﬁnﬂhﬁﬁé(h)(ﬁ{fﬁmdsmemyﬁﬁﬂydyl)pynm1dm-4-
2- Am nQ- 3- (4- (2- am no- 6- (1- (3, 4-di chl orophenyl ) - 2
yl)phen)é)l’zol’at"t"?q‘?"ﬂ@’r oet hoxy) pyri mi di n-4-yl ) phenyl ) propanoi c

qgs 2-Amino-3-(4- (2-ammo-6 (1-(3,4- d1chlorophenyl)-2 2,2-
(2S) - 2- Am no- 3- 4%2 am no- 6- 184 chIoroSquorophen
mﬂuoryptjmgy)pygmldmA-yl)p enyl)propanoic aci

t((%§f b%&x%t @gxxb%lhmsdm(ﬂcﬁ(moonmwﬂ{e % % gfn' ﬂo)
mﬂuorbﬁtﬂyhlammynmlgin)- -z(l)@hgnyl)propa;om acld

(S AEE I AR C O (R iSO, 205, 2.2-
triﬂuorobtho((y)pyahhdny@yﬂ)]phﬂ%}'l)mopamuc acid;

?ég& M%OD %r(ltl{fzdl AT 4—?19)-%]? #%Uor Ll Lﬂ)'% 9 @Cﬂngthog(gblphenyl—z-
yl)ethox@))pimﬂw-ukyl)mbﬂyﬂ)ﬁophﬁc&é hmly) pyri m di n- 4-

é%?-g %%54&;@ (1\2% ?%ﬂ fg‘?‘fgﬂ'O])ZgﬁpP}é‘?{’s}’ﬂt}UO_Phelfl-Z-yl)ethoxy)pyr1m1dm-4-

yl)pheﬁyljprapﬁmﬁé héldpl - 1- yI ) phenyl ) propanoic acid; 15

r§§)12)ﬁ4\§11§0m3n(%w?5’)- P?g‘?@gé{ﬁoﬁi 1;70.# gg )[ 1 )L}I)B/he)ny )p}/op)anmc
acid; (S) - 2- Am no- 3- (4- (4- amno ((R-2,2,2-trifluoro- |
),(&3 - et hoxyb| henyl -

B Frdvyingyd( %haﬁn@wﬁr()?dhmhynylpfiﬂbamyﬂ)?ya&lem-fl-
yDphe: rg AlidQsig: (4- (4" - met hoxybi phenyl - 4-yl sul f onani do) p
e propanoi ¢ acid; 20

((SS)?— anmﬁdAs(A(-m(r@ &RI.B2(tpiflpom-1 (3 Fingdogybiphenyl-4-

yl)ethox&?pé%ﬁn@é E%yﬁggplﬁ%wﬂlghenyl ) pr opanoi ¢ aci d;

((S$)2—Bm&m-66(43(4(—me(dﬂ>)a'b1pimnﬁl—{-msﬁlmnarmcfd)phmno’l)ptopanoic acid;

- 2;: 11

ORGP 7 RS G A Py by G o B3
yDethdx)ypyyaifiaidin-d-@diphenyl)propanoic acid;

o(agwgnzgméx&cg—g—éi (§5arrrgmlgyé a B B ¥1|uoro Y- (% (E '_flidorllg %l 3-yl)pr
methoxypheh -_w)p dlﬁ-ary edhwcy) yhnn@iam-g})yme)xm)pmmbm aid;d;

|%T§)nblﬁ i%,(% %} 6’&%‘% %bpheg}g{[%-yﬁ i‘éi‘iﬂ(?&y:i l: grro%gnmcca%lr oxam

2 Ahing-33¢d-Rr- {olylbmamoluﬂygyf@mmécwl ) - 1Hi ndol - 3-yl)

2s§) %nzgrln?no-3 -(4-(2-(2-methoxyphenyl)furan-3-carboxamido)phenyl)propanoic

acid;
2-Amino-3-(5-(1-benzyl-1H-pyrazol-4-yl)-1H-indol-3-yl)propanoic acid;
(2S)-2-Amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(6-(thiophen-2-yl)pyridin-3-
yDethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
2-Amino-3-(6-(1-benzyl-1H-pyrazol-4-yl)-1H-indol-3-yl)propanoic acid;
(S)-2-Amino-3-(4-((2-(4-(trifluoromethyl)phenyl)thiazol-4-
yDmethylamino)phenyl)propanoic acid;
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(2S)-2- Am no-3-(4-(2-amno-6-(2,2,2-trifluoro-
-(6-(thiophen-2-yl)pyridin-3- 30
W@ kQoensms3y) pyri m di n- 4-yl ) phenyl ) propanoi ¢ aci BICT/US2006/047579
2- Am no- 3- (6- ( 1- benzyl - | H pyrazol - 4-yl)-1Hindol - 3-yl)
pr opanoi ¢ aci d;
(S)-2-Am no-3-(4-((2-(4-(trifluoronethyl)phenyl)thiazo
| -4- yl)met hyl am no) phenyl ) propanoi ¢ acid; 139 WO
2007/ 089335 PCT/ US2006/ 047579

AR ahther TG AARR ol AR BBlopanoic
acid; - (2- et _h(cj)xydi benzo [b,d] furan-3 .

- .do) phe r anoi ¢ : . .

& AT ?%:@Z@%ﬁ?f’zf oo St yiresidophraspmcic
acid; ropanoi c acid; . -

(8 éAmwA;m - iézi((;%ﬂmﬁe” Ergeds D VRSB fiflor o

b hi613PMAL @hEhyl8thynyl)phenyl)propanoic acid,

%@%2}&3}%25—%1(4-— 2]—-21mn?rfor-]g-)ée/i lylilltetrlrlly(lj-IS[](_txfilﬁl)llér)or%rétehny){)l-lﬁ[ﬁ) gzno(?-3-

yl)thio?:%%?ﬁlﬁﬁ%tp %ﬁg%ﬂ&h%g?ﬁ%aé)%répaﬁbw ddid;uoro-3- ((R) - 2

ycl opent

e@p)RpAvpae-324y(2eatpieyt-( 1l A tnflora-$ by 2 Irirpahylcyclopent-3-

e“yl)pf%g _ziy%&ﬁ??ﬁ}'rgm (i i ?il):lj%e%gpé?}e%@( "25‘%‘_\‘}’dr oxyet hyl car bano

V2B 2pAino-3-(4-(2-arpinop§-(3-(3-tdrokygthy Isashapioybipesaidin-d -
1 aci.d; . d:

yDpyripidin-4-yhphgnylipropanaie aglds, 5 (3. (pyri di n- 2-yI oxy) pi per
| @S)-2L Ayrdih e (4nf2damind~6-Y3 - iritind2) viorppipErcliad + i) pyoimids-4-
gslé- 2- Am no- 3- (4- (2-am no- 6- (4-chl oro- 3- (pi peridine- |

yl)pheny PWBHW‘)’BH’@ng?F) pyrim di n- 4-yl)phenyl ) propanoi c
a@)h-Alfifo-3The (X b0 d4 @hloed-3-[ipefineMMoatbongl)phenyl)pyrimidin-
stereonerlgang pure. 178. A stereonerically enriched

4-yDrhahppsPrangif 3P4t he potent TPHL inhibitor of claim 1

or 3. 20 179. A pharnpceutic f.ormul ation, which
obHbr | Tbe camipgIEA ot HBHE 1 iy Bich if SIgreomarigRly RUtS 3,

180. A single unit dosage form. whi conpr.i t he. . .

ph#-madesiereomercally fhug L3 oBios i hih BPeh P A iibbitor of claim
1 or3ethod of inhibiting TPHL activity, which conprises

contacting TPHL with 25 a conpound of formula I: 0 A

179. A pharmaceutical formulation, which comprises a potent TPH1 inhibitor of

claim 1 or 3.

180. A single unit dosage form, which comprises the pharmaceutical formulation of
claim 179.

181. A method of inhibiting TPH1 activity, which comprises contacting TPH1 with

I
Q R
x——<::>*ﬁkr/u\o 2
HN

a compound of formula I:

I
or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is optionally substituted cycloalkyl, aryl, or heterocycle;
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OR2 - X-~0~H\R1 or a pharmaceutically
acceptable salt or solvate thereof, wherein: Ais
w@pio7osmB3 y substituted cycloal kyl, aryl, or PCT/US2006/047579
het erocycl e; 140 WD 2007/ 089335 PCT/ US2006/ 047579 X
is a bond, -0-, -S, -C(O-, -C(R4)=, =C(R4) -,
-C(R3R4)-, -C(R4.)=C(R4)-, -C=C, -N(R5)-,
-N(R5) C(O)N(R5) -, -C(R3R4)N(Rs)-, -N(R5)C(R3R4) -,
-ONC(R3)-, -C(R3)NO, -C(R3R4)0-, -OC(R3R4)-,
- _QZ I.\I.. - _..)._ - L -R_ 4 - -C=C-
or e SORER TR0 (e Rk (CEERE ER By o=
-NR9rt, -h@éﬂﬁ@}lﬂ(lﬁz-, RC(RfotWﬂ?usog leN(lbf)C@lﬁiR@n aONC(Rl3)-, -C(R3)NO-,
ti a : -het er
CRILID BRI Kol Ry HEYSIOF- RS 09 o
-S(O30@®RH-ut ed al kyl, al kyl -aryl, al kyl -heterocycl e,
aryl. r et er cl.e; .10 i S dr ogen, al koxy,
ar# #o?pqlﬁ?gﬂéﬂF‘?ﬁ‘ﬁgﬁtﬁgﬁfﬂ@&%}aﬂﬁ%r optionally
S (Hsik ihiydiogen oabbﬁbﬁalﬁ”suib&ithww&lgﬁ,nalkﬁi-KI@/X,Y&lkﬁfﬂd?&ocaycle, aryl, or

cyapo, hal ogen, hydroxyl, or optionally substitute
he‘fer%yxs{)]a; or aryl; each R5 is independently hydrogen or

O[] 18 Mlitopes o ohtibntiSkubbdtitedik Al Mky1-AR4 Hetdrdcycle, aryl,
0- 32.1 122.0%'?'he rrgtlhodggsf cl aiem 1@?, V\Ke;ﬁg?nautl}ae eYele, atyl, ot
heteregyfsound is of formula I(A): O An O R X DHNR

| _ WEASE i _ \ )
¢ S0 Mo g el HeMigh P SEHL U il Sl
alkyllf orrula I1: O

R4 is hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted
alkyl or aryl;

each R is independently hydrogen or optionally substituted alkyl or aryl; and

nis 0-3.

182. The method of claim 181, wherein the compound is of formula I(A):

Q I
_R
(e
HN_
Ry

I(A)

183. A method of inhibiting TPH1 activity, which comprises contacting TPH1 with

Q I
_R
>< o
HN
Ry

I

or a pharmaceutically acceptable salt or solvate thereof, wherein:

a compound of formula IT:

A is optionally substituted cycloalkyl, aryl, or heterocycle;

X is abond, -O-, -8-, -C(0)-, -CR4)=, =C(Rs)-, -C(R3R4)-, -C(Ra)=C(R4)-, -C=C-,
-N(Rs)-, -N(Rs)C(O)N(Rs)-, -C(R;R)N(Rs)-, -N(R5)C(R3R4)-, -ONC(R;3)-, -C(R3)NO-,
-C(R3R4)O-, -OC(R1R4)-, -S(02)-, ~S(O2)N(Rs)-, -NR5)S(O2)-, -C(R3R4)S(05)-, or

-S(02)C(R3R4)-;
141



AO R XDEHNRI1III " or a pharnmaceutically
acceptable salt or solvate thereof, wherein: Ais
w@pio7osmB3 y substituted cycloal kyl, aryl, or PCT/US2006/047579

het erocycle; 25 Xis a bond, -0-, -S, -C(O -,

-C(R4)=, =C(R4)-, -C(R3R4)-, -C(R4)=C(R4)-, -C=C,

-N(R5)-, -N(R5)C(O)N(R5)-, -C(R3R4)N(Rs)-,

-N(R5) C(R3R4) -, -ONC(R3)-, -C(R3)NO, -C(R3R4)O0-,

-OC(R3R4) -, -S(02)-, -S(02)N(R5)-, -N(R5)S(02)-,

- 6(; ; 141 WD 2007/ 089335

P@f%@%‘gg %t% Eed sglcza%eﬁ ongi%y substituted aryl or

hEtie ppti«ynﬂlle';suEstitgtedptrylcméietejocswb%t ituted aryl or

hat er : i y

it ek on ShsjoRally R Ee o Gt pRYERetYER, aryl, or
heterobedley ocycle; 5 R2 is hydrogen or opti onal Iy

s SR ALt L et 3l USRS g s o

heterogyé@lBo, hal ogen, hydroxyl, or optionally substituted
alkyl; R4 is dr ogen, aI kox am no,
hwa% oggh Voﬁamwcms{yt? IoBPL g %ﬂpﬂapalgx gHbstituted
alkyl; R5 is hydrogen or optionally substituted al kyl or
yl; and n is 0-3. 184. The nmethod of claim 183
mﬁep%hwrps@ alkopyy#Binos cymos Belagem hydyoxyl, orgptigngly gubstituted

10 aligl $dHE HNR1 15 11 (A)

R;s is hydrogen or optionally suﬁstituted alkyl or aryl; and
nis 0-3.

184. The method of claim 183, wherein the compound is of formula II(A):

@ o)
X a e n o~ Ra
R1
15 II(A)

185. A method of treating, preventing or managing a disease or disorder mediated

by peripheral serotonin in a patient, which comprises inhibiting TPH1 activity in the patient.

186. The method of claim 185, wherein the inhibition is caused by administering to
the patient a therapeutically or prophylactically effective amount of a potent TPH]1 inhibitor.

20 187. The method of claim 185, wherein the inhibition is caused by administering to

the patient a therapeutically or prophylactically effective amount of a componind of formula I:

C( I
R
(P th o
HN
Ry

I
or a pharmaceutically acceptable salt or solvate thereof, wherein:
25 A is optionally substituted cycloalkyl, aryl, or heterocycle;
Xisa bond’ 'O" -S-, -C(O)—, _C(R4)=’ =C(R4)-’ -C(R3R4)—’ 'C(R4)=C(R4)—: 'CEC':

N(Rs)-» -NRs)C(OIN(Rs)-, -CRIR)N(Rs)-, -N(Rs)C(R3R4)-, -ONC(R3)-, -C(R3)NO-,
142
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185. A nethod of treating, preventing or managi ng a
di sease or disorder nediated by peripheral serotonin
WO p00a/0g883 ent , whi ch conprises inhibiting TPHIPEUS2006/§47579
in the patient. 186. The nmethod of claim 185, wherein
the inhibition is caused by adm nistering to the
patient a therapeutically or prophylactically
ef fective anmount of a potent TPHL inhibitor. 20 187.
The nmet hod of claim 185, wherein the inhibition is

- e ] 0§@3.5! L heN@]Q. SEOh-,a .
C(Rat@i}e? égg%%%ﬂ’ss (?fz prop zzﬁqg({:s?i’cal %/)Isg(?%)e’ctc i(%%mg%od%f o
-S(OFsRebhpound of fornula I: A Oyhk(k_no HNR |

Ob%%@%ﬁ%ﬁ?‘ﬁ%ﬁgpﬁ%ﬁ gesSalt or solvate

there I's optronally substituted

cYalishydrpken ar gptiomily sebstituiey alley], alkylsargl, htkyd-hetedocycle, aryl, or
hetero'cg'f -'C(O)'! 'C(R4):! :C(R4)'! 'C(R3R4)'1

FW) —C(RA) -, -C=C-. -N(R5)-, -N(R5)C(O N(R5)-,

- GRS RYJINEEDOr optidiaRy)s (bt alkyl QNN IRGYL, allkeyChB@rddycle, aryl, or
142 WD 2007/ 089335 PCT/ US2006/ 047579 - C( R3R4) 0-,

heteroCyFleRsRA) -, - 5(02) -, -S(02)N(R5)-. -N(Rs)S(02)-,
- BGRERIrSEER Jalkoxyt amird, 09ar(e BalEkn, hydrd:Ey1 06t dpRidahlly substituted

Ik 1'substitut ed aryl or heterocycle; R 'is hydrogen or
alX¥Loptional |y substituted al kyl, al kyl-aryl,

alRg M hidetb8ém QNEdxS, aind, cyfo, halo2eh E}f)@?wl,eogl (@ﬁoﬁxgl}{/ Fubstituted

hydrogen or optionally substitufed alk
alkyl of %yl -het erocycl e, aryl, or heterocycie; R3 is

h ; ' : - h |, 0
optoRE find g e rop gy AR LRGN arylana
ahi®Ry: anmi no, cyano, hal ogen, hydroxyl, or optionally
tit ; RS is ind dent |
ey ogat e gy el 137 hmERe FompRynd SreRR= -
nis 0-3. 188. Th@hod of clai 187, wherein the
X

conpound is of fo I (AL nj O II§2D
D o/ 2
HN

R4
I(A)

189.  The method of claim 185, wherein the inhibition is caused by administering to

the patient a therapeutically or prophylactically effective amount of a compound of formula

II:
) i
_R
g O .
HN
R4

IX
or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is optionally substituted cycloalkyl, aryl, or heterocycle;

X is abond, -O-, -S-, -C(0)-, -C(R)=, =C(R4)-, -CR3R4)-, -C(R4)=C(R4)-, -C=C-,
“NRs)-, -NR5)C(O)N(Rs)-, -C(R3R4)N(Rs)-, -N(R5)C(R3R4)-, -ONC(R3)-, -C(R3)NO-,
-C(R3R4)0-, -OC(R3R4)-, -8(02)-, -S(02)N(Rs)-, -N(R5)S(02)-, -C(R3R4)S(Oy)-, or
-S(02)C(R3R4)-;

D is optionally substituted aryl or heterocycle;
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X 15 HNC Ra I (A) 189. The nethod of claim 185,
wherein the inhibition is caused by adm nistering to
wo b®7psu3sent a therapeutically or prophyl acti cetT/yS2006/047579
ef fective amount of a conmpound of forrmula I1: O n O
R2 XDE20 HNCR1L Il or a pharnmaceutically
acceptable salt or solvate thereof, wherein: Ais
optionally substituted cycl oal kyl, aryl, or
heterocycle; X is a bond, -0-, -S-, -C(O-, -C(R4)=,

=C(R4).- . .- S s )-, -C=C, 25 -N(R5)-

Hpacfipstpiph ko sy N%%P‘f- .- N(R5) G R3R4) -,

TONChRBpgen orCpHShMNGF substifG{dd3Md)l Orkyl-a07), MRkRUheterocycle, aryl, or
heteroc 8&92) -S(OZ)N(RS)-, -N(Rs) S(02) -, -C(R3R4)S(02) -

3% _5(02) C(R3R4)-: D is optionally substituted aryl

(Rz ibaydogayad c@,‘honélllyBs&ﬁlﬁfHdHﬂQS%Bﬁ dr{l] ISR BEeId4alb,/Ayl, or

s optionally substituted aryl or heterocycle; Rl is

ham”%@ Pogen or optionally substituted alkyl, alkyl-aryl

H MY hydepal, alkeey aaminbydyand,haldieh Siydeys8/1.er dpiohdlly substituted

hydr ogen or optionally substituted al kyl, alkyl-aryl,
alkyl; al kyl -heterocycle, aryl, or 5 heterocycle R3 is

IRAE 89@0ger laB@XY, anfillb/Wyané MilShen Bl REGEN, orpHbRAK subSituted

optlonaIFy substltuted al kyl ;" R4 is hydrogen, al koxy,
alkyl o5 @ivko, cyano, hal ogen, hydroxyl or optionally

U hidreb&for @stﬁan}ogub@ﬁwked allgyl%'é ayd; dpdr ogen or

optional 'y substituted al kyl or aryl; and n is 0-3.
nis 0-390. The nethod of claim 189, mhereln the conpound is

of formula II(A: O

190. The method of claim 189, wherein the compound is of formula II(A):

O
:::; _R
HN .
Ry

TI(A)

191. The method of claim 185, wherein the disease or disorder is carcinoid

syndrome.

192. The method of claim 185, wherein the disease or disorder is a gastrointestinal

disease or disorder.
193. The method of claim 185, wherein the disease or disorder is emesis.

194. A method of treating, preventing or managing a gastrointestinal disease or
disorder, which comprises administering to a patient in need of such treatment, prevention or
management a therapeutically or prophylactically effective amount of a potent TPH1
inhibitor of claim 1 or 3.

195. The method of claim 194, wherein the disease or disorder is diarrhea,

constipation, or irritable bowel syndrome.

196. A method of treating, preventing or managing emesis, which comprises

administering to a patient in need of such treatment, prevention or management a
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OR2 x DEHNR 1I1(A 15 191. The nethod of claim
185, wherein the disease or disorder is carcinoid
waydogases 192. The net hod of clai m 185, wher ePCT/UR®06/047579
di sease or disorder is a gastrointestinal disease or
di sorder. 193. The nethod of claim 185, wherein the
di sease or disorder is enesis. 20 194. A nethod of
treating, preventing or nmanagi ng a gastrointestinal
di sease or disorder, which conprises admnistering to
therapBuiGiliyeSH proph1E@fall ePlabiiyd ARG b colffER LFAbont TPH1
. ... .managenent a therapeutically or prophylacticall'y
inhibitor pEelaimel embunt of a potent TPH1 inhibitor of claim
1 or 3. 195. The nethod of claim 194, wherein the
dil 8%as et sethndefraenaring aicampiind, of fognelardga): pat i on, or
irritable bow syndronme. 196. A nethod of _treating,
preventi ng )
adm ni steri K ! (eptZ'in ne
prevention or nmanapeneny] a 144
PCT/ US2006/ 047579 Ra hergpeUl peal Ne6r pridpiel actical Iy
effective anount of a conpefind of a(Radi ent TPHL
inhibitor of claim1l or 3. 197. A nethod of preparing
5 a compound of fornula 1(a): 1@ A X Z"4 ~ri :Z.. OH
which@3ripr e BdftZcting LediRonE bRyl ch_conpri ses

1
contacting a conmpound of for rru‘llg 2. RBXH A2
Rs

X'H

with a compound of formula 3:

NP4P5
2 (Re)m

3

under conditions sufficient for the formation of the compound of formula 1(a), wherein:

10 z

A is optionally substituted cycloalkyl, aryl, or heterocycle;
X'is O, S, or NRs;
15 Y is halogen or pseudohalogen; -
one of Z"y, Z",, Z"3, and Z", is a carbon atom attached to the adjacent optionally
substituted phenyl moiety, and the others are each independently CR;o or N;
P, is Ry or a protecting group;
P, is a protecting group;
20 R, is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
heterocycle;
R3 is hydrogen, cyano, or optionally substituted alkyl;
each Rg is independently hydrogen, cyano, halogen, OR7, NRgRo, amino, hydroxyl, or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle;
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with a conpound of formula 3: O Yl Zoo 4723 OH N Z"
NPI P2 10 2 (Rs)m 3 under conditions sufficient for

wao b@7osm3smt i on of the conmpound of fornula 1(a)PCT/US2006/047579
wherein: A is optionally substituted cycl oal kyl, aryl,
or heterocycle; Xis O S, or NR5; 15 Y1 is hal ogen or
pseudohal ogen; one of Z"1, Z"2, Z'3, and Z'4 is a
carbon atom attached to the adjacent optionally
substituted phenyl noi ety, and the others are each

Ui Y A ] oo

hetero@ﬁﬁé onal | y substituted al kyl, al kyl-aryl,

e "gg'inc{eﬁ%nﬁwsﬁqseaﬁapp § %&%ﬁ%ﬁﬁﬂ‘ plicylsaryl or alkyl-

hetero léS i ndependent |y hydrogen, cyano, hal ogen CR?
R

, am no, hydroxyl, or al |
atdepiRo igindependsptly dyydgogep or cober pallsbtits foibelgd BfiSi-aryt or iyl
hetero g/ 089335 PCT/ US2006/ 047579 each R7 is
€pendent |y hydrogen or optionally substituted

aeaopu;mas ingdependgntly hydiogen,cypee.diairgea) OR1 b R 2Res, pgino,
hydrmga;fi d&‘xlp ep’}ijq%gh# Xu}?@(%t@@ ﬁgﬁyg alllgﬁtdrflrkﬁully 13&89&5&%1& ed

erocycl e; each R9
i enthriﬁn denﬁbp'eﬂdpdﬂy) ggdnroxgpn onptmmilllb';ﬁub%tﬁgteidtahk}édalkyl‘ary Lor alkyl-
h Cﬁ al kyl -aryl or al kyl- heterocycle; each RO is
eterof épendently hydr ogen, cyano, hal ogen, OR11, NR12R13,
agadhR,, ibjtdependently hydiigen babptjorsllysubstituted aslkﬂdyalkyl -aryl or alkyl-
al kyl -aryl or alkyl-heterocycle; each Rl1 is
hetemf’)‘l‘é@pendent |y hydrogen or optionally substituted
akbion R,,36 Kdep@idéhtl9 hyaldgeh or dprieilrsubyituesd alyihalkyRaryl or alkyl-
i s independently hydrogen or optionally substituted
heterogyqlg andg| ky| - aryl or al kyl - heterocycl e;

m is 1-4.

198. The method of claim 197, wherein the compound of formula 2 is prepared by

B(OR)z
4

contacting a compound of formula 4:

with a compound of formula 5:

X'H
Y2

5
under conditions sufficient for the formation of the compound of formula 2, wherein:
A; is optionally substituted cycloalkyl, aryl, or heterocycle;
A, is optionally substituted cycloalkyl, aryl, or heterocycle;
Y is halogen or pseudohalogen; and
each R is independently hydrogen, optionally substituted alkyl, alkyl-aryl, alkyl-
heterocycle, aryl, or heterocycle, or are taken together with the oxygen atoms to which they

are attached to provide a cyclic dioxaborolane.
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each R13 is independently hydrogen or optionally
substituted al kyl, al kyl-aryl or al kyl- heterocycl e;
w@aw70838H is 1-4. 198. The nethod of cl ai m 19FCT/US2006/047579

wherein the conmpound of forrmula 2 is prepared by

contacting a conpound of formula 4: (g~)-B(OR)2 4 20

with a conpound of fornmula 5: R3 XH Y2 A2 5 under

conditions sufficient for the formati on of the

conpound of forrmula 2, wherein: Al is optionally

Spgst &%%%getﬁ%&bpalaﬂ 397,%?(&3' Othe REMPORLY 6F form@P 3\ prépared by

optionally substituted cyc oa?kyl, aryl, or
contadtiager @oymiuad of ¥ormielaéal ogen or pseudohal ogen; and each

R is independently hydrogen, optionglly substituted

al kyl, al kyl-aryl, alkyl- heterocyclle, aryl, or

heterocycle, or are take Sgethe P the oxygen

atons to which they are N provide a cyclic

di oxabor ol ane. 146 (X6 989335 1 US2006/ 047579

199. The nmethod of claim 197(ReMaerei n the conpound of

formula 3 is prepared by contacting a conpound of

formula 6: 0 P3 NP1P2 (ROZB (RE)m 6 5 with a

. - n ~ 0 1
5 with acc% pool{l?lg o?'fforfn%lgl}l: a7 Ylyz 21%Y3 NZo 1 7
Y Z'_
Y \2"3
[ F
N2
7

under conditions sufficient for the formation of the compound of formula 3(a):

, NP,P,
~z7 (Ro)m

10 3(a)

and deprotecting P; to provide the compound of formula 3, wherein:
Y is halogen or pseudohalogen;
P; is OR; or a protecting group;
R; is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
15 heterocycle; and
each R' is independently hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-
heterocycle, aryl, or heterocycle, or are taken together with the oxygen atoms to which they
are attached to provide a cyclic dioxaborolane.
200. The method of claim 197, wherein the conditions sufficient for the formation
20  of the compound of formula 2 comprise a transition metal catalyst, a base, and a solvent or
solvent mixture with water.
201. The method of claim 199, wherein the conditions sufficient for the formation
of the compound of formula 3(a) comprise a transition metal catalyst, a base, and a solvent or

solvent mixture with water.
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under conditions sufficient for the formation of the
conpound of formula 3(a): O Y1z'4,Z" P3 3 ;ii 2
W@ Rdy089330 3(a) and deprotecting P3 to provi deCT/082006/047579

conpound of fornmula 3, wherein: Y3 is hal ogen or
pseudohal ogen; P3 is OR2 or a protecting group; R2 is
hydr ogen or optionally substituted al kyl, alkyl-aryl,
al kyl - heterocycle, aryl, or 15 heterocycle; and each
R is independently hydrogen or optionally substituted
Aoy | . TRE Kethadl o olaitd k7, wiiEh BlrffeY 6bRipridés¥deprkcting the compound
heterocycle, or are taken together with the oxygen

of forrawlghéa) to prpyidp acrepound ef farradhdd)t o provide a cyclic
di oxabor ol ape~200. The nethod of claim 19y, wherein
t he conditiuffici ent for the formation 20 of the
conmpound of\f ormil a coppld se a-Tran Lomgit al
catal yst, a base, and\a]/;fli/ﬁt sol t mxture
with water. 201. The W?Jho chafm 199, Aherein the
conditions sufficient forzthe’forn#Reln of the
conpound of fornula 3(a) co%ri se a transition netal
catal yst, a base, and a sol¥®\t or solvent mixture
with water. 147 WD 2007/ 089335 PCT/ US2006/ 047579 202.
The nethod of claim 197, which further conprises
deprotecting the conpound of fornmula 1(a) to provide
a compound of forrmula 1(b): O A X, Z1.4;, OH R3 113
NH2 Nz"~, Z 2 (ROm1(b) 5 148
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